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General information

All manipulations of air and moisture sensitive species were performed under argon atmosphere unless
otherwise stated. Glassware was dried with a heat gun under vacuum. Dry solvents, where necessary, were
dried by a MBRAUN MB-SPS-800 apparatus. Starting materials sourced from commercial suppliers were used
as received unless otherwise stated. Reactions were monitored using analytical TLC plates (Scharlab; silica gel
60 F254, 0.20 mm) visualized by UV-light at 254 nm. Silica gel grade 60 (230-400 mesh, Silicycle Inc.) was used
for column chromatography. 'H, *C and '°F NMR spectra were recorded on either Mercury VX-300, Unity 300,
Bruker Avance Neo 400 or Unity 500 MHz Varian spectrometers at room temperature. Chemical shifts are given
in ppm (&) downfield from tetramethylsilane, with calibration the residual chloroform signals (dx = 7.26 ppm for
"H NMR and &¢ = 77.16 ppm for '*C NMR). Coupling constants (J) are in Hertz (Hz) and signals are described
as follows: s, singlet; d, doublet; t, triplet; q, quartet; quin, quintet; sex, sextet; sep, septet; bs, broad singlet; dd,
double doublet; ddd, double doublet of doublets; tt, triple triplet; dq, double quartet and m, multiplet. High
resolution analyses (HRMS) were performed on an Agilent 6210 time of-flight LC/MS. Optical rotations were
obtained using a PerkinElmer 341 polarimeter and concentrations are given in g/100mL. The enantiomeric ratio
was measured on a JASCO HPLC.
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1. The detail of the full screening

1.1. Table S1. Screening of bases

Base (2.1 equiv.)

Cu(OTf), (20 mol%) EtO,C !
NHTsCI 0O O CO,Et .
L* (20 mol%) TsN 2 0 ] ; 0
+ '
Ph EtO OEt  CH,C, (0.1 M), 18 h Ph ; 72/N N\_)

Br

. . rt, 3 AMS . |L/T
Entry Base Yield e.r.
1 DIPEA complex mixture ND
28 DIPEA complex mixture ND
3 Cs2CO03 complex mixture ND
4 K2COs complex mixture ND
5 EtsN Product: Impurity (1:1) ND
6 K3POy4 complex mixture ND
7 DBU complex mixture ND
8 DABCO complex mixture ND
9 DMAP complex mixture ND
10 NaH (60%) 68% 50:50

The reactions were run on a 0.1 mmol scale: substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),
base, (2.1 equiv.), Cu(OTf), (20 mol%), L* (20 mol%) in CH2Cl, (0.1 M) and the reaction mixture was stirred at
room temperature for 18 h. The enantiomeric ratio was determined by analytical chiral HPLC. ND: no determined.

aReaction carried out at 0 °C.

S4



1.2. Table S2. Screening of chiral ligands and organocatalysts

YOY Q@V’B“ /{ii
{00 SR

N
/\

Vil Vil IX

NaH (60%) (2.1 equiv.)

0 EtO,C
g Q9 (iu E)?I)fr);;rf:cr:tjljs)t (20 mol%) TsN2 COREL
PR * EtOMOEt CH,Cl, (0.1M), 18 h /~Ph
Br i, 3AMS
1a 2a 3a

Entry Ligand/Organocatalyst Yield e.r.

1 I 68% 50:50

22 I 41% 50:50

3b I 24% 55:45

4 Il 67% 55:45

5 1 66% 58:42

6 v 7% 50:50

9 \% 63% 53:47

7 VI 72% 50:50

8 Vil 74% 50:50

10 VI 53% 50:50

11¢ IX 81% 50:50

12°¢ X 88% 50:50

13¢ Xl 80% 50:50

14° Xl 66% 50:50

The reactions were run on a 0.1 mmol scale: substrate (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.), base,
(2.1 equiv.), Cu(OTf)2 (20 mol%), L*/organocatalyst (20 mol%) in CH.Cl> (0.1M) and the reaction mixture was
stirred at room temperature for 18 h. The enantiomeric excess has been determined by chiral HPLC. 2 Reaction
carried out without catalyst and chiral ligand. ® Reaction carried out at -78 °C. ¢Reaction carried out in the absence
of Cu(OTf),.
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1.3. Table S3. Screening of temperatures

NaH (60%) (2.1 equiv.)
Cu(OTf), (20 mol%)

NHTsCI 0o o F109 5
L* (20 mol%) TsN L CMO
+ * 1
Ph EtO)H)J\OEt CH,Cl, (0.1 M), 18 h Ph E \ N N\g
Br Temperature, 3 A MS Ph Ph
1a 2a 3a |L* __________
Entry Temperature Yield e.r.
1 rt 66% 58:42
2 O°Ctort 41% 62:38
3 -20 °C 30% 68:32
4 -50 °C 31% 67:33
5 -78°Ctort 17% 58:42

The reactions were run on a 0.1 mmol scale: substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),
NaH (2.1 equiv.), Cu(OTf)2 (20 mol%), L* (20 mol%) in CH2Cl> (0.1 M) and the reaction mixture was stirred at

different temperatures for 18 h. The enantiomeric ratio was determined by analytical chiral HPLC.
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1.4. Table S4. Screening of solvents

NaH (60%) (2.1 equiv.)

EtO,C .

NHTSCI o o Cu(OTf), (20 mol%) 2 coEt | o .
L* (20 mol%) TsN ! ; \

Ph % Eto OEt “~Ph | </ Q

Solvent (0.1 M), 18 h P VN N
Br ~20°C, 3AMS | PR Ph |
1a 2a 3a o |
Entry Solvent Yield e.r.
1 CHCl 30% 68:32
2 THF 43% 56:44
3 DCE 61% 62:38
4 MeOH 10% 52:48
5 Acetone 58% 61:39
6 Toluene 65% 76:24
7 Dioxane 51% 53:47
8 MeCN 20% 62:38
9 EtOAC 53% 69:31
10 DME 41% 56:44
11 Et2O 52% 81:19
12 MTBE 70% 89:11

The reactions were run on a 0.1 mmol scale: substrate 1a (1.0 equiv.), diethyl 2-bromomalonate 2a (3.0 equiv.),
NaH (2.1 equiv.), Cu(OTf)2 (20 mol%), L* (20 mol%) in different solvents (0.1 M) and the reaction mixture was

stirred at —20 °C for 18 h. The enantiomeric ratio was determined by analytical chiral HPLC.
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1.5. Table S5. Reproducibility tests

Base

EtO,C .

NHTSCI o o Cu(OTf), (20 mol%) 2 coEt | 5 .
L* (20 mol%) TsN ! ; \

Ph % EtO Ot P—Ph ' </ Q

MTBE (0.1 M), Time PN N
Br -20°C, 3AMS | PR Ph |
1a 2a 3a L |
Entry Base Time Yield e.r.
1 NaH (60%) 18 h 65% / 58% 1 70% 80:20/ 86:14 / 89:11
A NaH (60%) 18 h 55% 82:18
3 Cs2CO0s 18 h 18% / 15% 96:4 / 96:4
4> Cs2CO03 18 h 10% 95:5
5 NaH (90%) 18 h 45% 1 58% 1 61% 94:6/93:7 1 92:8
6 NaH (90%) 23h 69% 95:5
7 NaH (90%) 48h 41% 96:4

The reactions were run on a 0.1 mmol scale: substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),
base, (2.0 equiv.), Cu(OTf)2 (20 mol%), L* (20 mol%) in MTBE (0.1 M) and the reaction mixture was stirred at
—20 °C for 18 h. The enantiomeric ratio was determined by analytical chiral HPLC. 2 Reaction carried out at 0.2

mmol scale. ® Reaction carried out at —78 °C.
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1.6. Table S6. Screening of catalyst loadings

NaH (2.0 equiv.)

Cu(OTf), (X mol%) EtO,C E
NHTsCI -
s Q@ 0 L* (X mol%) TsN ) 2Et ; OMO
Ph * EtO)H)J\OEt MTBE (0.1 M), 23 h Ph i g/N N\g
Br 20°C, 3AMS | Ph Ph
1a 2a 3a |L* __________
Entry Catalyst loading Yield e.r.
1 20 mol% 69% 95:5
2 15 mol% 45% 89:11
3 10 mol% 16% 86:14
4 5 mol% 1% 86:14

The reactions were run on a 0.1 mmol scale: Substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),

NaH, (2.0 equiv.), Cu(OTf)z, L* in MTBE (0.1 M) and the reaction mixture was stirred at —20 °C for 23 h. The
enantiomeric ratio was determined by analytical chiral HPLC.

1.7. Table S7. Screening of protecting groups

NaH (2.0 equiv.)

PG, o RO T
\ Cu(OTf), (20 mol%) EtO,C
NH Cl
9 9 L* (20 mol%) PG-N—~COE 0%0
Ph ¥ EtOMOEt MTBE (0.1 M), 23 h 7Ph @N NQ
Br 20°C, 3AMS Ph Ph
1a 2a 3a L ___________
Entry Protecting group Yield e.r.
1 Tosyl 69% 95:5
2 Mesitylene 35% 68:32
3 Benzoyl complex mixture ND
4 Acetyl complex mixture ND

The reactions were run on a 0.1 mmol scale: Substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),
NaH, (2.0 equiv.), Cu(OTf)2 (20 mol%), L* (20 mol%) in MTBE (0.1 M) and the reaction mixture was stirred at
—20 °C for 23 h. The enantiomeric ratio was determined by analytical chiral HPLC. ND: No determined .
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1.8. Table S8. Screening of Lewis acids

NaH (2.0 equiv.)

LA (20 mol%) EtO,C -
NHTsCI 0 0] CO,Et !
L* (20 mol%) TsN 2 b 0 / : 0
Ph *  EtO OEt ~~Ph ; </ Q

MTBE (0.1 M), 23 h PN N

Br ~20°C, 3AMS | PR Ph |

1a 2a 3a o |
Entry Lewis acid Yield e.r.
1 Cu(OTf)2 69% 95:5
2 CuO 12% 48:52
3 CuCl2 24% 55:45
4 Cu(OAc): 53% 60:40
5 CuBr; 28% 51:49
6 Cu(acac): 21% 51:49
7 Fe(OTf)2 37% 46:54
8 Mg(OTf)2 63% 25:75

The reactions were run on a 0.1 mmol scale: Substrate 1a (1.0 equiv.), diethyl 2-bromomalonate (3.0 equiv.),
NaH, (2.0 equiv.), Lewis acid (20 mol%), L* (20 mol%) in MTBE (0.1 M) and the reaction mixture was stirred at

—20 °C for 23 h. The enantiomeric ratio was determined by analytical chiral HPLC.
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2.  Synthesis of chiral indolines

General procedure.

EtO,C .

NHTsCI 0 o NaH COEt | :
Cu(OTf),, L* TsN 2 | OI \O !

|\ R * Ew OEt R? ' <.,N NQ:

MTBE (0.1 M), 3 A MS | N \ |
Rq/ Br -20°C, 23 h W ' PR b |
1 2a RT3 | L !

In a Schlenk flask Cu(OTf)z (7.2 mg, 20 mol%), L* (6.7 mg, 20 mol%) and pulverized 3 A molecular sieves (32.0
mg) were added and 3 cycles vacuum/ argon were realised. Then, dry MTBE (1 mL, 0.1 M) was added and the
suspension was stirred for 30 min at rt. The mixture was cooled down to —20 °C and N-(ortho-chloromethyl)aryl
amides (1a-u) (0.1 mmol, 1.0 equiv.), diethyl 2-bromomalonate 2a (51.5 yL, 0.3 mmol, 3 equiv.) and NaH 90%
(5.3 mg, 0.2 mmol, 2 equiv.) were added and the resulting mixture was stirred for 23 h at —20 °C. The reaction
progress was monitored by TLC (hexane/EtOAc). After the starting material was consumed, the reaction was
quenched with NH4ClI, extracted with DCM (x 3), dried with Na>SO4 and purified by column chromatography
(hexane/EtOACc) to afford the corresponding products (3a-u). The enantiomeric ratio was determined using HPLC

on a chiral stationary phase after a comparison with a racemic mixture.
Racemic reaction

In a Schlenk flask Cu(OTf), (7.2 mg, 20 mol%) and pulverized 3 A molecular sieves (32.0 mg/ 0.10 mmol) were
added and 3 cycles vacuum/ argon were realised. Then, dry MTBE (1 mL, 0.1 M) was added and the suspension
was stirred for 30 min at rt. The mixture was cooled down to —20 °C and N-(ortho-chloromethyl)aryl amides (1a-
u) (0.1 mmol), diethyl 2-bromomalonate (51.5 uL, 0.3 mmol, 3 equiv.) and NaH 90% (5.3 mg, 0.2 mmol, 2 equiv.)
were added and the resulting solution was stirred for 23 h at —20 °C. The reaction progress was monitored by
TLC (hexane/EtOAc). After the starting material was consumed, the reaction was quenched with NH4CI,
extracted with DCM (x 3), dried with Na>SO4 and purified by column chromatography (hexane/EtOAc) to afford

the corresponding racemic products (3a-u).

Diethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3a)

'it(NDZC COLEt General procedure was followed to obtain 3a as a white solid (34.1 mg, 69% yield). A 1.0 mmol

«pn  Scale reaction under the standard conditions was carried out to furnish 3a (0.30 g, 61% yield). The

enantiomeric ratio was found to be 96:4 e.r. by analytical HPLC using a chiral column Reflect I-

Amylose A, 95:5 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 29.600 min, tr (minor): 48.667 min. M.p.: 112-
114 °C. R¢= 0.41 (Hexane/EtOAc 8:2). []3’ = +14 (c = 0.1, CHCI5).
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H NMR (400 MHz, CDCls) 5 (ppm) 8.11 (d, J = 8.4 Hz, 2H), 7.33 — 7.26 (m, 5H), 7.17 — 7.11 (m, 2H), 7.06 —

6.92 (m, 4H), 5.40 (s, 1H), 4.39 (dq, J = 7.2, 1.4 Hz, 2H), 3.89 — 3.59 (m, 2H), 2.42 (s, 3H), 1.37 (t, J = 7.2 Hz,
3H), 0.92 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 168.8 (C), 165.2 (C), 144.1 (C), 141.9 (C), 138.2 (C), 137.9 (C), 129.9 (2 x
CH), 129.6 (2 x CH), 129.5 (C), 128.8 (CH), 128.5 (2 x CH), 128.3 (2 x CH), 128.3 (CH), 125.9 (CH), 123.4 (CH),
113.1 (CH), 82.3 (C), 63.3 (CHz), 62.4 (CHz), 56.3 (CH), 21.7 (CHs), 14.1 (CHs), 13.5 (CH).

HRMS (ESI-TOF): m/z calculated for C27H28NOsS [M+H]*: 494.1637, found 494.1639.

sto61 Orecf1-IAmylosaA-95-5-1mImin-60min-CH6

100000
S
=
=
2
§ 50000
=
2
A / ] \ Py
0 A A
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Retention Time [min]
Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 29,600 6773704 113300 | 96,262 97,517 MN/A| 5873 5,435 1,241
2| Unknown 6 | 48,667 263010 2884 3,738| 2483 M/ A | 6026 N/A 1,106

on-Peak Spectrum

1 29,600 48,667
200000
15000
5 150000 =Y
) S 10000
2 =y
@ 100000 @
2 L
S kS 5000
50000
0
0
200 400 600 200 400 600
Wavelength [nm] Wavelength [nm]
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sto663f1-IamylosaA-95-5-1mImin-60min-CH6

20000 1
S
= 10000 )
> :
(2]
C
8
=
0 {
v
-10000 V1 A
0,0 10,0 20,0 30,0 40,0 50,0 60,0
Retention Time [min]
29,600 | 48,667
200000
15000
5 150000 =
3 3 10000
= =
@ 100000 5
& &
S = 5000
50000
0
0
200 400 600 200 400 600
Wavelength [nm] Wavelength [nm]
Peak Information
#|Peak Name | CH|tR [min] | Area [uV-sec]|Height [uV]]| Area% |Height% | Quantity] NTP | Resolution | Symmetry Factor |Warming
1 |Unknown 6 29,977 1709447 29661]50,313] 63,336 N/A|6389 9,247 1,161
2 |Unknown 6 49,007 1688172 17170]49,687| 36,664 N/A| 5570 N/A 1,309

Diethyl (R)-5-methoxy-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3b)

EtO,C
TsN Ot
“1Ph
OMe

H NMR (400 MHz, CDCl;) 5 (ppm) 8.08 (d, J = 8.4 Hz, 2H), 7.34 — 7.23 (m, 5H), 7.10 — 6.97 (m, 3H), 6.70 (dd,
J=8.9,2.8 Hz, 1H), 6.55 (d, J = 2.8 Hz, 1H), 5.36 (s, 1H), 4.38 (dq, J = 7.1, 1.4 Hz, 2H), 3.84 — 3.66 (m, 2H),

General procedure was followed to obtain 3b as a white solid (27.8 mg, 53% yield). The
enantiomeric ratio was found to be 79:21 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 21.067 min, tr (minor): 34.680
min. M.p.: 126-127 °C. R¢= 0.25 (Hexane/EtOAc 8:2). [a]3> = +4 (c = 0.1, CHCl3).

3.66 (s, 3H), 2.42 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H), 0.91 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.9 (C), 165.2 (C), 156.4 (C), 144.0 (C), 138.0 (2 x C), 135.4 (C), 130.9
(C), 129.8 (2 x CH), 129.6 (2 x CH), 128.4 (2 x CH), 128.3 (2 x CH), 128.3 (CH), 114.3 (CH), 113.7 (CH), 111.5
(CH), 82.6 (C), 63.3 (CHy), 62.4 (CHy), 56.3 (CH), 55.8 (CHa), 21.7 (CHs), 14.0 (CHs), 13.5 (CHs).

HRMS (ESI-TOF): m/z calculated for C2sH2oNNaO7S [M+Na]*: 546.1562, found 546.1556.

1sto675f1rep-IAmylosaA-90-10-1mimin-50min-CH6

80000
60000
S
=
% 40000
c
2
S
20000
2
0,0 10,0 20,0 30,0 40,0 50,0
Retention Time [min]
21,067 i 34,680
|
20000
—. 100000 —
= =)
<< <T
2 =
= =
S g 10000
3]
E 50000 £
0 0
200 400 600 200 400 600
Wavelength [nm] Wavelength [nm]
Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 21,067 37245967 8169879385 | 85,792 MN/A[S215 8,867 1,242
2 | Unknown 6 | 34,680 967312 13530|20,615| 14,208 MN/A 5265 MN/A 1,125
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sto676f1racemic-IAmylosaA-90-10-1mimin-50min-CH6

%
B e . /)  S— _ i
20,0 30,0 40,0 50,0
Retention Time [min]
35,157
40000
30000
20000
10000
0
200 400 600

Wavelength [nm]

P

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6| 21,475 1344615 30023|50,250| 62645 M/ A | 5434 8,785 1,195

2| Unknown 6 | 35157 1331253 17903 [49,750( 37,355 MN/A| 5159 N/A 1,213

Diethyl (R)-6-methoxy-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3c)

EtO,C General procedure was followed to obtain 3¢ as a white solid (29.9 mg, 57% yield). The

TsN —\—COZEt

"1Ph

MeO

enantiomeric ratio was found to be 60:40 e.r. by analytical HPLC using a chiral column Reflect
[-Amylose A, 90:10 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 22.173 min, tr (minor):

40.923 min. M.p.: 130-132 °C. R¢= 0.21 (Hexane/EtOAc 8:2). [a]2° = +5 (c = 0.1, CHCls).

H NMR (400 MHz, CDCls) 5 (ppm) 8.11 (d, J = 8.4 Hz, 2H), 7.32 — 7.26 (m, 5H), 7.07 — 6.98 (m, 2H), 6.87 (d,
J =84 Hz, 1H), 6.73 (d, J = 2.3 Hz, 1H), 6.49 (dd, J = 8.4, 2.3 Hz, 1H), 5.32 (s, 1H), 4.39 (dq, J = 7.1, 1.3 Hz,
2H), 3.81 — 3.65 (m, 2H), 3.71 (s, 3H), 2.42 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H), 0.91 (t, J = 7.2 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.8 (C), 165.2 (C), 160.5 (C), 144.2 (C), 143.0 (C), 138.7 (C), 137.9 (C),
129.8 (2 x CH), 129.7 (2 x CH), 128.5 (2 x CH), 128.3 (2 x CH), 128.2 (CH), 126.3 (CH), 121.4 (C), 108.9 (CH),
99.9 (CH), 83.1 (C), 63.3 (CHz), 62.4 (CHz), 55.7 (CH), 55.6 (CHs), 21.7 (CHs), 14.1 (CHs), 13.5 (CHs).

HRMS (ESI-TOF): m/z calculated for C2sH20NNaO7S [M+Na]*: 546.1562, found 546.1555.

sto672f1conc-IAmylosaA-90-10-1mImin-50min-CH6|
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6| 22173 1645402 3G087|60,170| 73,934 MN/A 5470 10,843 1,151
2 | Unknown 6 | 40923 1091840 12723139,830| 26,066 MN/A 5208 MN/A 1,162
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sto673f1racemic-IAmylosaA-90-10-1mImin-60min-CH6
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 6 | 22125 2266086 49575)50,180| 65322 N/A|5520 10.819 1,162
Unknown 6 | 40688 2249788 26319)49,820| 34.678 N/A|5235 N/A 1,198

Diethyl (R)-5-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3d)

f“N)2C co,et General procedure was followed to obtain 3d as a white solid (35.1 mg, 69% yield). The

S
“Ph  enantiomeric ratio was found to be 93:7 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 95:5 hexane:/iPrOH, 1 mL/min, A= 220 nm, tr (major): 24.037 min, tr (minor): 39.808

min. M.p.: 129-130 °C. R = 0.38 (Hexane/EtOAc 8:2). [a]25 = +3 (¢ = 0.1, CHCls).

H NMR (400 MHz, CDCl3) & (ppm) 8.10 (d, J = 8.2 Hz, 2H), 7.36 — 7.21 (m, 5H), 7.09 — 7.00 (m, 3H), 6.95 (d,
J = 8.2 Hz, 1H), 6.80 (s, 1H), 5.36 (s, 1H), 4.38 (g, J = 7.1 Hz, 2H), 3.88 — 3.59 (m, 2H), 2.41 (s, 3H), 2.20 (s,
3H), 1.36 (t, J = 7.1 Hz, 3H), 0.92 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 168.8 (C), 165.2 (C), 143.9 (C), 139.5 (C), 138.4 (C), 138.0 (C), 133.1 (C),
129.8 (2 x CH), 129.6 (C), 129.6 (2 x CH), 129.3 (CH), 128.4 (2 x CH), 128.3 (2 x CH), 128.2 (CH), 126.4 (CH),
112.8 (CH), 82.4 (C), 63.2 (CHz), 62.3 (CH>), 56.2 (CH), 21.7 (CHs), 20.9 (CHs), 14.0 (CHs), 13.5 (CHs).

HRMS (ESI-TOF): m/z calculated for C2sH3oNOsS [M+H]*: 508.1794, found 508.1786.

400000 1 sto701f1REP-IAmylosaA-95-5-1mImin-60min-CH6
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500000
-10000 |
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Wavelength [nm] Wavelength [nm]
Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 24,037 22417845 411535|93,010| 95,032 N/ A | 4640 9,060 1,405
2 | Unknown i} 39,808 1684716 21516| 6,990 4968 N/ A | 5864 N/A 1,131
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sto70Bf1RACEMIC-IAmylosaA-95-5-1mimin-60min-CH6|
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Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 26,018 8679232 170611 [49,680| 62177 M/ A | 6057 8,650 1,229
2| Unknown 6 | 41,518 8791204 103783 |50,320| 37,823 M/A| 5419 N/A 1,440

Diethyl (R)-6-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3e)

EtO,C COE General procedure was followed to obtain 3e as a white solid (25.4 mg, 50% yield). The
TsN 2

.pn  €nantiomeric ratio was found to be 85:15 e.r. by analytical HPLC using a chiral column Reflect I-

Amylose A, 95:5 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 23.065 min, tr (minor): 28.738
min. M.p.: 133-135 °C. Rf= 0.37 (Hexane/EtOAc 8:2). [a]3® = -45 (c = 0.1, CHCls).

H NMR (400 MHz, CDCl3) & (ppm) 8.10 (d, J = 8.4 Hz, 2H), 7.35 — 7.22 (m, 5H), 7.06 — 7.01 (m, 2H), 6.98 (s,
1H), 6.87 (d, J = 7.5 Hz, 1H), 6.77 (d, J = 7.5 Hz, 1H), 5.34 (s, 1H), 4.43 — 4.33 (m, 2H), 3.84 — 3.63 (m, 2H),
2.42 (s, 3H), 2.27 (s, 3H), 1.36 (t, J = 7.2 Hz, 3H), 0.90 (t, J = 7.2 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.9 (C), 165.3 (C), 144.0 (C), 142.0 (C), 139.0 (C), 138.5 (C), 138.1 (C),
129.8 (2 x CH), 129.6 (2 x CH), 128.4 (2 x CH), 128.3 (2 x CH), 128.2 (CH), 126.6 (C), 125.5 (CH), 124.3 (CH),
113.8 (CH), 82.6 (C), 63.3 (CHz), 62.4 (CH>), 56.0 (CH), 21.9 (CH3), 21.7 (CHs), 14.1 (CHs), 13.5 (CHs).

HRMS (ESI-TOF): m/z calculated for C2sH3oNOsS [M+H]*: 508.1794, found 508.1787.
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 [ Unknown 5 | 23,065 11122084 247859 84,862 87476 N/A 6238 4,273 1,207
2| Unknown 5| 28738 1984024 35488(15,138| 12,524 N/A|5918 N/A 1417
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sto713f1-IAmylosaA-95-5-1mimin-60min-CH6
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
i

2

Unknown | 6 | 17.590 5868056 166972 50,454 | 69,178 N/ASTT 1.655 1,185
Unknown | 6 | 28,967 5762411 74394 49,546 30,822 N/A 3182 N/A 2,321

Diethyl (R)-7-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3f)

EtO,C CO.Et General procedure was followed to obtain 3f as a white solid (32.5 mg, 64% vyield). The
TsN 2

.pn,  €nantiomeric ratio was found to be 74:26 e.r. by analytical HPLC using a chiral column Reflect |-

Amylose A, 95:5 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 9.662 min, tr (minor): 11.222
min. M.p.: 136-137 °C. Ry = 0.34 (Hexane/EtOAc 8:2). [a]3® = +4 (c = 0.1, CHCl,).

H NMR (400 MHz, CDCls) 5 (ppm) 7.64 (d, J = 8.4 Hz, 2H), 7.25 — 7.22 (m, 3H), 7.19 (d, J = 8.4 Hz, 2H), 7.15
—7.09 (m, 3H), 7.04 (t, J = 7.5 Hz, 1H), 6.67 (d, J = 7.5 Hz, 1H), 5.17 (s, 1H), 4.34 (dq, J = 10.7, 7.1 Hz, 1H),
4.13 (dq, J = 10.7, 7.1 Hz, 1H), 3.84 (dq, J = 10.7, 7.1 Hz, 1H), 3.41 (dg, J = 10.7, 7.1 Hz, 1H), 2.50 (s, 3H), 2.39
(s, 3H), 1.14 (t, J = 7.1 Hz, 3H), 0.73 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 166.1 (C), 165.7 (C), 143.8 (C), 143.3 (C), 137.6 (C), 137.2 (C), 136.1 (C),
131.4 (CH), 131.0 (C), 130.1 (2 x CH), 129.2 (2 x CH), 128.0 (2 x CH), 127.9 (CH), 127.8 (2 x CH), 126.5 (CH),
123.1 (CH), 84.6 (C), 62.6 (CHz), 61.8 (CH>), 55.5 (CH), 21.7 (CHs), 20.0 (CHs), 13.6 (CHs), 13.2 (CHs).

HRMS (ESI-TOF): m/z calculated for C2sH3oNOsS [M+H]*: 508.1794, found 508.1787.

Chromatogram
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nation
CH|tR [min]|Area [uV-sec]|Height [uV]]| Area% |Height% | Quantity | NTP | Resolution|Symmetry Factor|Warning
6 9,662 2269931 123417174,082] 77,351 N/A|6680 3,020 1,190
6 11,222 794146 36137]25,918| 22,649 N/A]6353 N/A 1,119
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Chromatogram
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Peak Information
#|Peak Name | CH|tR [min]|Area [uV-sec]|Height [uV]]| Area% |Height%| Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown 6 9,652 44325 2453]50,225| 54,379 N/A|6595 2,948 1,187
2| Unknown 6 11,178 43928 2058149,775] 45,621 N/A|6305 N/A 1,166

Diethyl (R)-4-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3g)

EtO,C g, General procedure was followed to obtain 3g as a white solid (31.7 mg, 62% yield). The
TsN 2
«pn  enantiomeric ratio was found to be 93:7 e.r. by analytical HPLC using a chiral column Reflect I-
. Amylose A, 90:10 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 14.048 min, tr (minor): 18.425

min. M.p.: 148-150 °C. R¢= 0.35 (Hexane/EtOAc 8:2). [a]3® = -9 (c = 0.1, CHCls).
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H NMR (400 MHz, CDCls) 5 (ppm) 8.11 (d, J = 8.4 Hz, 2H), 7.43 — 7.24 (m, 6H), 7.20 — 7.06 (m, 2H), 6.94 (d,
J=8.3Hz, 1H), 6.66 (t, J = 8.3 Hz, 1H), 5.50 (s, 1H), 4.41 (q, J = 7.1 Hz, 2H), 3.88 — 3.62 (m, 2H), 2.42 (s, 3H),
1.39 (t, J = 7.1 Hz, 3H), 0.94 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 168.4 (C), 164.7 (C), 158.9 (d, "Je.r = 249.7 Hz, C), 144.4 (C), 143.9 (d, *Jc.
F=7.7 Hz, C), 137.6 (C), 136.7 (C), 131.0 (d, *Jer = 8.3 Hz, CH), 129.7 (2 x CH), 129.0 (2 x CH), 128.5 (2 x
CH), 128.43 (CH), 128.37 (2 x CH), 116.0 (d, 2Jc.r = 20.7 Hz, C), 110.5 (d, 2Jo.r = 19.8 Hz, CH), 109.0 (d, “Jcr
= 3.5 Hz, CH), 82.8 (C), 63.5 (CH3), 62.6 (CHz), 53.0 (CH), 21.7 (CHs), 14.0 (CH3), 13.5 (CHa).

19F NMR (376 MHz, CDCls) & (ppm) -115.8.
HRMS (ESI-TOF): m/z calculated for Co7Hz7FNO6S [M+H]*: 512.1543, found 512.1535,

§to699f1-IAmylosaA-90-10-1mImin-30min-CH6|
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 [ Unknown i 14,048 13556578 513553 (92,804 | 94,001 N/AGT00 5,602 1,206
2| Unknown i 18,425 1051108 32772 7.196| 5999 N/A| 7008 N/A 1,050
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sto706recf1RACEMIC-IAmylosaA-90-10-1mimin-30min-CH6
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
i

2

Unknown | 6 | 14,068 7898632 301420|50.818| 57.987 N/A 6745 5518 1,194
Unknown | 6 | 18,495 7644399 218382 |49.182] 42013 N/A G416 N/A 1,150

Diethyl (R)-5-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3h)

EtO,C

ToN L -COsEL General procedure was followed to obtain 3h as a white solid (28.7 mg, 56% yield). The

"'Ph  enantiomeric ratio was found to be 89:11 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:/iPrOH, 1 mL/min, A= 220 nm, tr (major): 15.113 min, tr (minor): 20.657
F min. M.p.: 143-144 °C. Ry = 0.37 (Hexane/EtOAc 8:2). [a]3® = +4 (c = 0.1, CHCl3).

H NMR (400 MHz, CDCls) & (ppm) 8.09 (d, J = 8.4 Hz, 2H), 7.33 — 7.26 (m, 5H), 7.08 (dd, J = 8.8, 4.3 Hz, 1H),
7.04 —7.00 (m, 2H), 6.85 (td, J = 8.8, 2.7 Hz, 1H), 6.71 (dd, J = 7.9, 1.7 Hz, 1H), 5.36 (s, 1H), 4.39 (g, J = 7.2
Hz, 2H), 3.87 — 3.61 (m, 2H), 2.43 (s, 3H), 1.37 (t, J = 7.2 Hz, 3H), 0.93 (t, J = 7.2 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 168.6 (C), 165.0 (C), 159.4 (d, "Jo.r = 242.1 Hz, C), 144.3 (C), 137.9 (d, “Jo.
=21 Hz, C), 137.7 (C), 137.5 (C), 131.4 (d, *Jor = 8.3 Hz, C), 129.8 (2 x CH), 129.7 (2 x CH), 128.5 (CH),
128.4 (2 x CH), 128.4 (2 x CH), 115.5 (d, 2Jor = 23.6 Hz, CH), 113.8 (d, *Jor = 8.3 Hz, CH), 113.1 (d, 2Jer =
24.7 Hz, CH), 82.7 (C), 63.4 (CHy), 62.5 (CH,), 56.0 (d, “Jor = 1.8 Hz, CH), 21.7 (CHs), 14.0 (CHs), 13.5 (CHs).

19F NMR (376 MHz, CDCl3) 5 (ppm) -120.1.
HRMS (ESI-TOF): m/z calculated for C27H27FNOeS [M+H]*: 512.1543, found 512.1536.
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Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 |Unknown G 15,113 2645990 50430 89,366 91,289 N/A|6320 6,298 1,168
2| Unknown 6 | 20,657 314854 8629 (10,634 8711 N/A|6T65 N/A 1,098
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P
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1
2

20,572

2774211 68200 [49,610] 41,433 N/A 5937 N/A 1,220

Diethyl (R)-6-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3i)

EtO,C
TsN

H NMR (400 MHz, CDCls) 5 (ppm) 8.10 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 7.30 — 7.27 (m, 3H), 7.09
— 6.96 (m, 2H), 6.93 — 6.85 (m, 2H), 6.65 (td, J = 8.6, 2.4 Hz, 1H), 5.33 (s, 1H), 4.40 (q, J = 7.1 Hz, 2H), 3.84 —

COEL General procedure was followed to obtain 3i as a white solid (28.7 mg, 56% yield). The
2

.pn  €nantiomeric ratio was found to be 90:10 e.r. by analytical HPLC using a chiral column Reflect

I-Amylose A, 86:14 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 12.207 min, tr (minor):
14.203 min. M.p.: 144-145 °C. Rf= 0.37 (Hexane/EtOAc 8:2). [oc]lz,5 =-7 (c=0.1, CHCI).

3.66 (m, 2H), 2.43 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H), 0.93 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 168.6 (C), 164.9 (C), 163.2 (d, "Jo.r = 245.0 Hz, C), 144.5 (C), 143.2 (d, *Je.
F=11.6 Hz, C), 138.0 (C), 137.5 (C), 129.8 (2 x CH), 129.8 (2 x CH), 128.5 (2 x CH), 128.4 (CH), 128.4 (2 x
CH), 126.7 (d, 3Jor = 10.0 Hz, CH), 125.0 (d, “Jor = 2.8 Hz, C), 110.2 (d, 2Jcr = 22.9 Hz, CH), 101.6 (d, 2Jcr=
29.2 Hz, CH), 83.1 (C), 63.4 (CHz), 62.5 (CH,), 55.7 (CH), 21.8 (CHs), 14.1 (CHs), 13.6 (CHa).

19F NMR (376 MHz, CDCl3) 5 (ppm) -111.9.

HRMS (ESI-TOF): m/z calculated for C27H27FNOeS [M+H]": 512.1543, found 512.1537.

Chromatogram
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Peak Information

#|Peak Name |CH|tR [min]|Area [uV-sec]|Height [uV]] Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown 6 | 12207 11431373 479728|86,278] 87,650 N/A]6321 3,017 1,194
2|Unknown 6 | 14,203 1818100 67593]13,722| 12,350 N/A|6349 N/A 1,122
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown (] 12,372 707910 28702|50,103| 56,065 N/A[5921 4,244 1,187
2| Unknown (] 15,460 704991 22492 )49,897| 43,935 N/A 5739 N/A 1,179

Diethyl (R)-5-chloro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3j)

Et0,C
TsN —\-CO,Et
“iPh
cl

H NMR (400 MHz, CDCls) & (ppm) 8.09 (d, J = 8.4 Hz, 2H), 7.34 — 7.27 (m, 5H), 7.12 (dd, J = 8.7, 2.1 Hz, 1H),
7.07 (d, J = 8.7 Hz, 1H), 7.05 — 7.00 (m, 2H), 6.97 (s, 1H), 5.35 (s, 1H), 4.39 (q, J = 7.1 Hz, 2H), 3.88 — 3.66 (m,

2H), 2.43 (s, 3H), 1.37 (t, J= 7.1 Hz, 3H), 0.93 (t, J = 7.1 Hz, 3H).
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General procedure was followed to obtain 3j as a white solid (32.7 mg, 62% yield). The
enantiomeric ratio was found to be 93:7 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 13.258 min, tr (minor): 18.587
min. M.p.: 140-142 °C. R = 0.36 (Hexane/EtOAc 8:2). [a]3® = +71 (c = 0.1, CHCI;).




13C NMR (101 MHz, CDCls) 5 (ppm) 168.4 (C), 164.7 (C), 144.3 (C), 140.4 (C), 137.4 (C), 137.3 (C), 131.4 (C),
129.7 (2 x CH), 129.6 (2 x CH), 128.7 (CH), 128.5 (C), 128.4 (CH), 128.3 (4 x CH), 125.8 (CH), 113.9 (CH), 82.4
(C), 63.3 (CH>), 62.4 (CH,), 55.8 (CH), 21.6 (CHs), 13.9 (CHs), 13.4 (CHs).

HRMS (ESI-TOF): m/z calculated for C27H27CINOsS [M+H]*: 528.1248, found 528.1239.
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Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown (] 13,258 15148463 567240)|93,070| 94,769 N/A | 5847 6,415 1,257
2| Unknown (] 18,587 1127928 31313| 6,930 5,231 N/ A | 5850 N/A 1,058
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 6 | 14312 14783845 531820(50.284| 60,943 N/A| 6209 6,566 1.227
Unknown 6 | 20395 14626893 340826 49,716 39.057 N/A]5200 N/A 1519

Diethyl (S)-5-chloro-3-(2-chlorophenyl)-1-tosylindoline-2,2-dicarboxylate (3k)

Et0,C
TsNz CO.Et  General procedure was followed to obtain 3k as a white solid (34.3 mg, 61% yield). The

enantiomeric ratio was found to be 62:38 e.r. by analytical HPLC using a chiral column Reflect I-
cl Amylose A, 90:10 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 12.207 min, tr (minor): 16.160

Cl
min. M.p.: 154-156 °C. Rs = 0.40 (Hexane/EtOAc 8:2). [a]25 = -9 (¢ = 0.1, CHCl).

H NMR (400 MHz, CDCls) 5 (ppm) 8.04 (d, J = 8.4 Hz, 2H), 7.41 (dd, J = 8.0, 1.7 Hz, 1H), 7.28 (d, J = 8.4 Hz,
2H), 7.24 (td, J = 8.0, 1.7 Hz, 1H), 7.18 = 7.11 (m, 2H), 7.08 (td, J = 8.0, 1.7 Hz, 1H), 6.93 (s, 1H), 6.46 (dd, J =
7.9, 1.6 Hz, 1H), 5.93 (s, 1H), 4.43 — 4.33 (m, 1H), 4.22 (dq, J = 7.1, 4.3 Hz, 1H), 4.01 (dq, J = 10.8, 7.1 Hz, 1H),
3.83 (dg, J = 10.8, 7.1 Hz, 1H), 2.42 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H), 1.06 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.2 (C), 164.8 (C), 144.5 (C), 140.3 (C), 137.1 (C), 135.8 (C), 135.1 (C),
131.7 (C), 131.3 (CH), 129.7 (2 x CH), 129.6 (CH), 129.5 (CH), 129.1 (CH), 128.8 (C), 128.6 (2 x CH), 126.7
(CH), 126.0 (CH), 114.0 (CH), 82.0 (C), 63.5 (CHy), 62.8 (CH2), 52.0 (CH), 21.7 (CHa), 14.0 (CHs), 13.6 (CHa).

HRMS (ESI-TOF): m/z calculated for C27H26CIoNOsS [M+H]*: 562.0858, found 562.0857.

Chromatogram
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Peak Information

#|Peak Name|CH|tR [min]|Area [uV-sec] |Height [uV]]| Area% | Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1 {Unknown 6 12,207 401134 15690]62,333] 69,211 N/A|5720 5,199 1,276
2|Unknown 6 16,160 242398 6980]37,667| 30,789 N/A|5403 N/A 1,300
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown (] 12,437 4155402 161099 (50,281 | 58,857 N/A 5729 5,154 1,263

2| Unknown (] 16,498 4108951 112613 (49,719 41,143 N/A|S110 N/A 1,408

Diethyl (S)-5-chloro-3-(2-fluorophenyl)-1-tosylindoline-2,2-dicarboxylate (3I)

EtO,C

TN —\-COE General procedure was followed to obtain 3l as a white solid (33.3 mg, 61% yield). The

enantiomeric ratio was found to be 83:17 e.r. by analytical HPLC using a chiral column Reflect I-
F Amylose A, 90:10 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 15.157 min, tr (minor): 20.597

“ min. M.p.: 156-157 °C. R = 0.41 (Hexane/EtOAC 8:2). [a]2® = -3 (c = 0.1, CHCl).

H NMR (400 MHz, CDCls) & (ppm) 8.06 (d, J = 8.5 Hz, 2H), 7.36 — 7.27 (m, 3H), 7.18 — 7.10 (m, 2H), 7.07 (t, J
= 9.5 Hz, 1H), 7.02 (t, J = 7.7 Hz, 1H), 6.94 (d, J = 1.4 Hz, 1H), 6.61 (s, 1H), 5.71 (s, 1H), 4.48 — 4.29 (m, 2H),
3.95 (dg, J = 10.7, 7.1 Hz, 1H), 3.84 (dq, J = 10.7, 7.1 Hz, 1H), 2.42 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H), 1.03 (t, J =
7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) & (ppm) 168.1 (C), 164.9 (C), 161.3 (d, "Jo.r = 246.0 Hz, C), 144.5 (C), 140.5 (C),
137.2 (C), 130.8 (CH), 130.4 (C), 130.3 (C), 129.7 (2 x CH), 129.0 (CH), 128.7 (CH), 128.5 (2 x CH), 125.7 (C),
124.7 (d, 2Je.r = 13.9 Hz, CH), 124.2 (CH), 124.1 (CH), 113.9 (CH), 82.0 (C), 63.5 (CH>), 62.7 (CHz), 48.4 (CH),
21.7 (CHs), 14.0 (CHs), 13.6 (CHa).

19F NMR (376 MHz, CDCl3) 5 (ppm) -116.3.
HRMS (ESI-TOF): m/z calculated for C27H26CIFNO6S [M+H]*: 546.1153, found 546.1143.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 15,157 4032214 134880(|83,041| 87,165 N/A|G181 5845 1,162
2 | Unknown i} 20,597 823475 19862|16,959 | 12,835 N/ A | 5660 N/A 1,181
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Peak Information

#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 15,180 1455429 50806 |50 364 | 59,531 MN/A|63T3 5,801 1,106

2 | Unknown i} 20,563 1434394 34606 |49 636 | 40,469 M/ A 5550 N/A 1.241

Diethyl (R)-3-phenyl-1-tosyl-5-(trifluoromethyl)indoline-2,2-dicarboxylate (3m)

ftcN’?C co,et General procedure was followed to obtain 3m as a white solid (33.7 mg, 60% yield). The

S
"ph enantiomeric ratio was found to be 95:5 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 95:5 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 14.745 min, tr (minor): 21.927

CFs min. M.p.: 148-149 °C. Ry = 0.40 (Hexane/EtOAc 8:2). [a]2% = +78 (c = 0.1, CHCls).

H NMR (400 MHz, CDCls) 5 (ppm) 8.12 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 8.5 Hz, 1H), 7.37 — 7.27 (m, 5H), 7.25
—7.20 (m, 2H), 7.10 — 6.97 (m, 2H), 5.41 (s, 1H), 4.40 (q, J = 7.1 Hz, 2H), 3.77 (g, J = 7.1 Hz, 2H), 2.43 (s, 3H),
1.38 (t, J = 7.1 Hz, 3H), 0.95 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.4 (C), 164.8 (C), 144.8 (C), 144.7 (C), 137.3 (C), 137.2 (C), 130.4 (C),
129.8 (2 x CH), 129.8 (2 x CH), 128.7 (CH), 128.5 (2 x CH), 128.5 (2 x CH), 126.5 (q, “Jo-r = 3.7 Hz, CH), 125.7
(Q, 2Jor = 32.9 Hz, C), 123.7 (q, "Jor = 271.0 Hz, C), 123.1 (q, “Jor = 3.7 Hz, CH), 112.9 (CH), 82.6 (C), 63.5
(CHz), 62.6 (CH>), 56.0 (CH), 21.8 (CHs), 14.0 (CHa), 13.6 (CHs).

19F NMR (376 MHz, CDCl;) 5 (ppm) -61.7.

HRMS (ESI-TOF): m/z calculated for CosH27F3NOeS [M+H]*: 562.1511, found 562.1503.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 14,745 247371708 850145]95,103| 96,251 N/ A | GO04 7.929 1,389
2 | Unknown i} 21,927 1273681 33117 4897 3,749 N/ A | 6908 N/A 1,110
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 6 | 14813 6349617 22772850493 | 60,691 N/A| 6498 7513 1,179
Unknown 6 | 21753 6225562 147497 {49,507 39,309 N/A| 6065 N/A 1.230

Diethyl (R)-3-phenyl-1-tosyl-6-(trifluoromethyl)indoline-2,2-dicarboxylate (3n)

Et0,C

o COEt General procedure was followed to obtain 3n as a white solid (35.4 mg, 63% yield). The
S

“ph  enantiomeric ratio was found to be 4:96 e.r. by analytical HPLC using a chiral column Reflect
FaC I-Amylose A, 99:1 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (minor): 48.452 min; tr (major):
53.177 min,. M.p.: 150-151 °C. Ry = 0.40 (Hexane/EtOAc 8:2). [a]3® =-120 (c = 0.1, CHCI5).

H NMR (400 MHz, CDCls) & (ppm) 8.11 (d, J = 8.1 Hz, 2H), 7.42 (s, 1H), 7.33 (d, J = 8.1 Hz, 2H), 7.31 — 7.26
(m, 3H), 7.23 (d, J = 7.9 Hz, 1H), 7.08 (d, J = 7.9 Hz, 1H), 7.05 — 6.99 (m, 2H), 5.41 (s, 1H), 4.40 (dq, J = 7.1,
1.2 Hz, 2H), 3.77 (q, J = 7.1 Hz, 2H), 2.43 (s, 3H), 1.38 (t, J = 7.1 Hz, 3H), 0.95 (t, J = 7.1 Hz, 3H).

S37



13C NMR (101 MHz, CDCl3) 5 (ppm) 168.4 (C), 164.8 (C), 144.7 (C), 142.4 (C), 137.2 (C), 137.1 (C), 133.6 (C),
131.3 (q, %Jer = 32.3 Hz, C), 129.9 (2 x CH), 129.8 (2 x CH), 128.6 (CH), 128.6 (2 x CH), 128.5 (2 x CH), 126.2
(CH), 123.9 (q, "Jor = 272.6 Hz, C), 120.5 (q, “Jor = 3.7 Hz, CH), 109.9 (q, “Je.r = 3.9 Hz, CH), 82.5 (C), 63.5
(CH>), 62.6 (CHz), 56.1 (CH), 21.7 (CHs), 14.0 (CHs), 13.6 (CHs).

19F NMR (376 MHz, CDCl;) 5 (ppm) -62.4.

HRMS (ESI-TOF): m/z calculated for C2sH27F3NOsS [M+H]*: 562.1511, found 562.1504.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 48,452 411632 4079 3572 4,047 MN/A|5166 1.677 1,102
2 | Unknown i} 53,177 11112163 9669196428 | 95953 MN/A|5182 N/A 1.426

S38



20000
15000
=
= 10000
=
2
(D)
g
5000
0 13
0,0
20000 47,610
0
5
E
= -20000
z
g
£ -40000
-60000
|
200 400 600

Wavelength [nm]

eak Information

10,0

Intensity [uAU]

sto893f1-IAmylosaA-99-1-1mImin-80min-CH6
1

20,0 30,0 40,0 50,0 60,0
Retention Time [min]

20000 52,948
0
-20000
-40000
-60000
\
200 400 600

Wavelength [nm]

Unknown 6| 47610

2116046 18496 50,392 | 48556 MN/A 3950 1.841 1.524

Unknown 6 | 52048

P
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
i
2

2083143 19596 |49.608| 51.444 MN/A|5788 N/A 1.258

Diethyl (R)-5-nitro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (30)

EtO,C
TsN

"'Ph  enantiomeric ratio was found to be 18:82 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:iPrOH, 0.5 mL/min, A= 220 nm, tr (minor): 45.957 min; tr (major): 50.155
min. M.p.: 146-147 °C. Ry = 0.22 (Hexane/EtOAc 8:2). [a]3® = +53 (¢ = 0.1, CHCl3).

NO,

H NMR (400 MHz, CDCls) & (ppm) 8.16 —8.07 (m, 3H), 7.86 (dd, J = 2.3, 1.1 Hz, 1H), 7.39 — 7.28 (m, 5H), 7.24
(d, J= 9.0 Hz, 1H), 7.04 (d, J = 6.8 Hz, 2H), 5.41 (s, 1H), 4.42 (q, J = 7.1 Hz, 2H), 3.89 — 3.68 (m, 2H), 2.44 (s,

co,et General procedure was followed to obtain 30 as a yellow solid (34.0 mg, 63% yield). The

3H), 1.39 (t, J= 7.1 Hz, 3H), 0.96 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 168.1 (C), 164.5 (C), 147.3 (C), 145.1 (C), 143.9 (C), 136.8 (C), 136.6 (C),
131.3 (C), 130.0 (2 x CH), 129.8 (2 x CH), 128.9 (CH), 128.7 (2 x CH), 128.6 (2 x CH), 125.6 (CH), 121.9 (CH),
112.5 (CH), 83.1 (C), 63.7 (CHz), 62.8 (CH2), 55.7 (CH), 21.8 (CHs), 14.1 (CHs), 13.6 (CHa).

HRMS (ESI-TOF): m/z calculated for C27H27N20sS [M+H]*: 539.1488, found 539.1483.
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 [ Unknown 6 | 45857 4000691 37160[17,966| 18,823 N/ A 3960 1,415 N/A
2| Unknown 6 | 50,155 18678713 160260|82,034| 81,177 N/A 4387 N/A 1,343
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
i

2

Unknown | 6 | 54,100 18794981 209125 |49.813| 51.693 N/A| 8539 1.620 1.425
Unknown | 6 | 58,015 18936260 1954.30|50,187| 48,307 N/A 8594 N/A 1.277

Diethyl (R)-3-methyl-1-tosylindoline-2,2-dicarboxylate (3p)

E08 0.zt General procedure was followed to obtain 3p as a white solid (25.9 mg, 60% vyield). The
TsN 2
“Me  enantiomeric ratio was found to be 91:9 e.r. by analytical HPLC using a chiral column Reflect I-

Amylose A, 90:10 hexane:iPrOH, 1 mL/min, A= 220 nm, tr (major): 14.132 min, tr (minor): 15.392
min. M.p.: 99-100 °C. Rs= 0.43 (Hexane/EtOAc 8:2). [a]3’ = -4 (c = 0.1, CHCIs).

H NMR (400 MHz, CDCl3) & (ppm) 8.12 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 4.2 Hz, 2H),
7.07 (d, J = 7.4 Hz, 1H), 7.00 — 6.91 (m, 1H), 4.39 — 4.26 (m, 4H), 4.06 (q, J = 7.0 Hz, 1H), 2.40 (s, 3H), 1.38 (d,
J =7.0 Hz, 3H), 1.34 — 1.28 (m, 6H).
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13C NMR (101 MHz, CDCl;) 5 (ppm) 168.9 (C), 166.0 (C), 144.0 (C), 140.8 (C), 138.0 (C), 132.0 (C), 129.6 (2 x
CH), 128.3 (CH), 128.3 (2 x CH), 123.7 (CH), 123.1 (CH), 113.0 (CH), 81.1 (C), 62.9 (CH,), 62.6 (CH,), 45.7
(CH), 29.9 (CHs), 21.7 (CHa), 14.1 (CHs), 14.1 (CHa).

HRMS (ESI-TOF): m/z calculated for C22H2sNOsS [M+H]*: 432.1481, found 432.1473.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 14,132 3659688 135189|90,736 | 91,606 MN/A| 6493 1.717 1,203
2 | Unknown i} 15,392 373652 12388 9264 B.3% MN/A| 6398 N/A M/A
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 5| 14138 610564 22856)50,158| 52,105 N/A| G567 1,695 1,174
Unknown 5 | 15370 BO6T11 21009)49.842 | 47.895 N/A| 6562 N/A 1,151

Diethyl (R)-3-isopropyl-1-tosylindoline-2,2-dicarboxylate (3q)

EtO,C Ot General procedure was followed to obtain 3q as a white solid (27.6 mg, 60% yield). The
TsN 2

m

enantiomeric ratio was found to be 95:5 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:/iPrOH, 1 mL/min, A= 220 nm, tr (major): 10.518 min, tr (minor): 12.382

min. M.p.: 106-107 °C. Ry = 0.44 (Hexane/EtOAc 8:2). [«]25 = -32 (c = 0.1, CHCla).

H NMR (400 MHz, CDCl3) & (ppm) 8.15 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.21 (d, J = 7.8 Hz, 1H),
7.16 — 7.08 (m, 2H), 6.92 (t, J = 7.8 Hz, 1H), 4.36 — 4.24 (m, 4H), 3.94 (d, J = 3.1 Hz, 1H), 2.40 (s, 3H), 2.13 —
1.97 (m, 1H), 1.34 (t, J = 7.2 Hz, 3H), 1.29 (t, J = 7.2 Hz, 3H), 1.08 (d, J = 6.9 Hz, 3H), 0.52 (d, J = 6.9 Hz, 3H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 169.2 (C), 165.9 (C), 144.0 (C), 141.3 (C), 138.0 (C), 129.6 (2 x CH), 128.5
(CH), 128.3 (2 x CH), 128.0 (C), 125.7 (CH), 122.6 (CH), 113.1 (CH), 82.7 (C), 63.1 (CH,), 62.8 (CH>), 55.5
(CH), 30.0 (CH), 22.8 (CHs), 21.7 (CHs), 17.4 (CHs), 14.0 (CHz), 14.0 (CH).

HRMS (ESI-TOF): m/z calculated for C24H3oNOsS [M+H]*: 460.1794, found 460.1783.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 10,518 49060809 2872806 |94,830| 95349 N/A|9431 3.872 1,360
2 | Unknown i} 12,382 2674586 140125| 5170 4,651 MN/A|BGTT N/A 1.022
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 6 | 10,165 26744750  1481150(50.144| 55,127 N/A| 7424 3.569 1.251
Unknown 6 | 12035 26501254| 1205632 (49,856 44,873 N/AGO21 N/A 1.276

Diethyl (R)-3-isopropyl-6-methoxy-1-tosylindoline-2,2-dicarboxylate (3r)

EtO,C

ToN -COE General procedure was followed to obtain 3r as a white solid (30.9 mg, 63% yield). The

( enantiomeric ratio was found to be 83.5:16.5 e.r. by analytical HPLC using a chiral column
MeO Reflect I-Amylose A, 95:5 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (major): 16.455 min, tr
(minor): 32.905 min. M.p.: 118-120 °C. Rs= 0.33 (Hexane/EtOAc 8:2). [a]3® = -66 (c = 0.1, CHCIs).

H NMR (400 MHz, CDCl3) & (ppm) 8.15 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.01 (d, J = 8.3 Hz, 1H),
6.81 (d, J = 2.3 Hz, 1H), 6.45 (dd, J = 8.3, 2.3 Hz, 1H), 4.36 — 4.24 (m, 4H), 3.86 (d, J = 3.1 Hz, 1H), 3.72 (s,
3H), 2.40 (s, 3H), 2.08 — 1.88 (m, 1H), 1.38 — 1.23 (m, 6H), 1.05 (d, J = 6.9 Hz, 3H), 0.51 (d, J = 6.9 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 169.3 (C), 165.9 (C), 160.2 (C), 144.0 (C), 142.4 (C), 138.0 (C), 129.6 (2 x
CH), 128.3 (2 x CH), 126.0 (CH), 120.0 (C), 107.7 (CH), 100.2 (CH), 83.3 (C), 63.1 (CHz), 62.8 (CH>), 55.5 (CH),
54.8 (CHs), 30.1 (CH), 22.8 (CHs), 21.7 (CHs), 17.4 (CHs), 14.0 (2 x CHa).

HRMS (ESI-TOF): m/z calculated for C25H32NO7S [M+H]*: 490.1899, found 490.1892.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 16,455 7505407 240912183,520| 91,131 M/ A | 6596 13.214 1.218
2 | Unknown i} 32,905 1498756 2344516480 B.869 M/ A | 6095 N/A 1,124
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Peak Information

#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1

2

Unknown 6 | 15885 9659294 309544 50,032 | 67,660 N/A (5827 12,999 1,135
Unknown 6 | 32288 9647028 147958 (49,968 | 32,340 N/A[5784 N/A 1,204

Diethyl (R)-3-butyl-1-tosylindoline-2,2-dicarboxylate (3s)

EtO,C ot General procedure was followed to obtain 3s as a white solid (21.8 mg, 46% yield). The
TsN 2

g, €nantiomeric ratio was found to be 90.5:9.5 e.r. by analytical HPLC using a chiral column Reflect

I-Amylose A, 90:10 hexane:iPrOH, 0.5 mL/min, A= 220 nm, tr (major): 24.458 min, tr (minor): 26.132
min. M.p.: 102-104 °C. R = 0.52 (Hexane/EtOAc 8:2). [a]3® = -20 (c = 0.1, CHCls).

H NMR (400 MHz, CDCls) & (ppm) 8.11 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.17 — 7.01 (m, 3H), 6.95
— 6.86 (m, 1H), 4.46 — 4.19 (m, 4H), 3.97 (t, J = 7.2 Hz, 1H), 2.40 (s, 3H), 1.85 — 1.72 (m, 1H), 1.71 — 1.61 (m,
1H), 1.50 — 1.21 (m, 10H), 0.90 (t, J = 7.1 Hz, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 169.1 (C), 166.1 (C), 144.0 (C), 140.5 (C), 137.8 (C), 131.0 (C), 129.7 (2 x
CH), 128.3 (2 x CH), 128.3 (CH), 124.6 (CH), 122.8 (CH), 113.0 (CH), 81.6 (C), 63.0 (CH2), 62.7 (CH>), 50.6
(CH), 31.9 (CHz), 29.7 (CHz), 22.8 (CH2), 21.7 (CHs), 14.1 (CHs), 14.0 (CHs), 14.0 (CHs).

HRMS (ESI-TOF): m/z calculated for C25H32NOsS [M+H]*: 474.1950, found 474.1942.

Chromatogram
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Peak Information

#|Peak Name |CH|[tR [min]|Area [uV-sec]|Height [uV]]| Area% |Height% | Quantity | NTP | Resolution|Symmetry Factor|Warning
1| Unknown 6 | 24458 21610330 571490{90,487] 91,674 N/A|9825 1,573 1,238

2| Unknown 6 26,132 2271818 51903| 9,513] 8,326 N/A|8318 N/A N/A
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% |Quantity | NTP |Resolution| Symmetry Factor |Warning
1

2

Unknown 5 | 25650 2238986 61393 |50,092| 55,896 N/A[11015 1,164 1,107
Unknown 5 | 26,938 2230757 48441 (49,908] 44,104 N/A| 7518 N/A 1,925

Diethyl (R)-3-allyl-1-tosylindoline-2,2-dicarboxylate (3t)

EtO,C

T -COsEL General procedure was followed to obtain 3t as a white solid (26.1 mg, 57% vyield). The
S

X enantiomeric ratio was found to be 92.5:7.5 e.r. by analytical HPLC using a chiral column Reflect
I-Amylose A, 90:10 hexane:/iPrOH, 0.5 mL/min, A= 220 nm, tr (major): 24.575 min, tr (minor):
32.957 min. M.p.: 103-104 °C. Rr= 0.50 (Hexane/EtOAc 8:2). [a]3° =-16 (c = 0.1, CHCI).

H NMR (400 MHz, CDCl3) & (ppm) 8.13 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 7.5 Hz, 1H),
7.08 (d, J = 3.7 Hz, 2H), 6.98 — 6.78 (m, 1H), 5.86 (ddt, J = 17.1, 10.3, 6.6 Hz, 1H), 5.21 — 4.98 (m, 2H), 4.40 —
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4.20 (m, 4H), 4.12 (t, J = 7.5 Hz, 1H), 2.74 — 2.57 (m, 1H), 2.40 (m, 4H), 1.32 (t, J = 7.1 Hz, 3H), 1.31 (t, J = 7.1
Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 169.0 (C), 166.0 (C), 144.1 (C), 140.5 (C), 137.8 (C), 135.3 (CH), 130.3
(C), 129.7 (2 x CH), 128.5 (CH), 128.4 (2 x CH), 124.9 (CH), 122.8 (CH), 117.7 (CH,), 112.9 (CH), 80.9 (C), 63.1
(CHz), 62.8 (CH2), 49.6 (CH), 36.5 (CH,), 21.7 (CHs), 14.0 (CHs), 14.0 (CH).

HRMS (ESI-TOF): m/z calculated for C24sH2sNOsS [M+H]": 458.1637, found 458.1629.

Chromatogram
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Peak Information
#|Peak Name|CH |tR [min]|Area [uV-sec] |Height [uV]| Area% |Height% | Quantity| NTP |Resolution| Symmetry Factor| Warning
1 |Unknown 6 | 24575 50962440 1374540]92.404] 94,035 N/A|10296 7.357 1,391
2 |Unknown 6 | 32957 4189496 87187| 7.596] 5,965 N/A]10037 N/A 1,523
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Peak Information

#|Peak Name |CH |tR [min]| Area [uV-sec]| Height [uV]| Area% |Height% |Quantity| NTP |[Resoclution| Symmetry Factor |Warning
1

2

Unknown 6 | 24533 36178167 97922550440 | 65,174 N/A (10378 5,469 1,281
Unknown 6 | 31928 35546610 52326049560 | 34,826 N/A[ 5337 N/A 3,123

Diethyl (R)-3-phenyl-1-tosyl-1,3-dihydro-2H-benzo[g]indole-2,2-dicarboxylate (3u)

fstgzc CO,Et General procedure was followed to obtain 3u as a white solid (14.1 mg, 26% yield). The

Ph enantiomeric ratio was found to be 40:60 e.r. by analytical HPLC using a chiral column

OO Reflect I-Amylose A, 90:10 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (minor): 8.437 min; tr
(major): 10.305 min. M.p.: 132-133 °C. Rf = 0.48 (Hexane/EtOAc 8:2). [a]3® = -2 (¢ = 0.1,

CHCls).
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H NMR (400 MHz, CDCls) 5 (ppm) 8.49 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 7.7 Hz, 1H), 7.67 (d, J = 8.3 Hz, 1H),
7.58 — 7.46 (m, 2H), 7.42 (d, J = 8.3 Hz, 2H), 7.33 — 7.20 (m, 3H), 7.15 — 7.06 (m, 4H), 6.91 (d, J = 8.2 Hz, 1H),
5.26 (s, 1H), 4.41 (dq, J = 10.7, 7.2 Hz, 1H), 4.24 (dq, J = 10.7, 7.2 Hz, 1H), 3.81 (dq, J = 10.7, 7.2 Hz, 1H), 3.34
(dg, J = 10.7, 7.2 Hz, 1H), 2.36 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H), 0.69 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 166.0 (C), 165.6 (C), 144.1 (C), 140.7 (C), 136.9 (C), 136.3 (C), 134.4 (C),
132.9 (C), 130.0 (2 x CH), 129.1 (2 x CH), 128.13 (2 x CH), 128.11 (2 x CH), 128.03 (CH), 128.00 (CH), 127.9
(CH), 126.62 (C), 126.59 (CH), 126.4 (CH), 125.8 (CH), 122.4 (CH), 85.7 (C), 62.8 (CH>), 61.8 (CH>), 55.7 (CH),
21.7 (CHs), 13.7 (CHs), 13.2 (CHs).

HRMS (ESI-TOF): m/z calculated for C31H30NOsS [M+H]*: 544.1794, found 544.1784.
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Peak Information
#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 8,437 2680076 15514139844 | 45216 MN/A|5723 3.726 1.218
2 | Unknown i} 10,305 4046330 187968 |60,156 | 54,784 MN/A|5427 N/A 1,187
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Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor|Warning
1| Unknown (] 8,407 11103759 643704 |50,126| 55,945 N/A|BT12 3,820 1,239
2| Unknown (] 10,327 11048125 506903 |49,874| 44,065 N/A 5382 N/A 1,248

Dimethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3v)

MeO,C

TsN COZMe

Ph General procedure was followed to obtain 3v as a white solid (46.6 mg, >99% yield). The
enantiomeric ratio was found to be 30:70 e.r. by analytical HPLC using a chiral column Reflect
[-Amylose A, 95:5 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (minor): 53.323 min; tr (major): 84.075 min. M.p.: 108-

110 °C. R = 0.39 (Hexane/EtOAc 8:2). [a]2 = -70 (c = 0.1, CHCls).

'H NMR (400 MHz, CDCls) & (ppm) 8.08 (d, J = 8.1 Hz, 2H), 7.36 — 7.23 (m, 5H), 7.24 — 7.17 (m, 2H), 7.06 —
7.00 (m, 2H), 7.00 — 6.95 (m, 2H), 5.36 (s, 1H), 3.92 (s, 3H), 3.29 (s, 3H), 2.42 (s, 3H).
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13C NMR (101 MHz, CDCl3) 5 (ppm) 169.3 (C), 165.5 (C), 144.2 (C), 141.9 (C), 137.9 (C), 137.7 (C), 129.8 (2 x
CH), 129.7 (2 x CH), 129.4 (C), 128.9 (CH), 128.4 (3 x CH), 128.3 (2 x CH), 125.9 (CH), 123.5 (CH), 113.1 (CH),
82.2 (C), 56.7 (CH), 54.0 (CHs), 52.7 (CHa), 21.7 (CHs).

HRMS (ESI-TOF): m/z calculated for C25H23NNaOeS [M+Na]*: 488.1144, found 488.1141.
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Peak Information
#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 53323 2028276 2826130235 43513 M/ A | 6392 8214 1,206
2| Unknown 6 | 84,075 6756769 J6687|69,765| 56,487 N/A | 4828 N/A 1,870
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 53,650 406527 4336|50,306 | 61,099 N/ A | GB04 9,831 1,198
2 | Unknown 6 | 86,785 401578 2765|49,694 | 38,941 MN/A|T206 MN/A 1,237

Diisopropyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3w)

iPrO,C
TsN

COziPr
"'Ph

General procedure was followed to obtain 3w as a white solid (28.8 mg, 55% yield). The
enantiomeric ratio was found to be 32:68 e.r. by analytical HPLC using a chiral column Reflect I-
Amylose A, 90:10 hexane:/PrOH, 1 mL/min, A= 220 nm, tr (minor): 10.418 min; tr (major): 11.653

min. M.p.: 116-118 °C. Ry = 0.43 (Hexane/EtOAc 8:2). [«]25 = -11 (c = 0.1, CHCla).

H NMR (400 MHz, CDCls) & (ppm) 8.15 (d, J = 8.4 Hz, 2H), 7.34 — 7.24 (m, 5H), 7.15 — 7.08 (m, 2H), 7.07 —
7.02 (m, 2H), 7.01 — 6.89 (m, 2H), 5.40 (s, 1H), 5.21 (hept, J = 6.3 Hz, 1H), 4.64 (hept, J = 6.3 Hz, 1H), 2.41 (s,

3H), 1.38 (d, J = 6.3 Hz, 3H), 1.35 (d, J = 6.3 Hz, 3H), 0.96 (d, J = 6.3 Hz, 6H).
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13C NMR (101 MHz, CDCls) 5 (ppm) 168.4 (C), 164.8 (C), 144.0 (C), 138.3 (C), 138.0 (C), 130.0 (2 x CH), 129.7
(C), 129.6 (2 x CH), 128.7 (CH), 128.6 (2 x CH), 128.3 (3 x CH), 128.2 (C), 125.8 (CH), 123.3 (CH), 113.1 (CH),
82.3 (C), 71.3 (CH), 70.8 (CH), 56.0 (CH), 21.7 (CHs), 21.7 (CHs), 21.7 (CHa), 21.4 (CHs), 21.3 (CHs).

HRMS (ESI-TOF): m/z calculated for Co9H32NOsS [M+H]*: 522.1950, found 522.1940.
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#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown i 10,418 24735827 1280460]31,529| 35563 MN/A|GGTT 2,234 1,171
2 | Unknown i 11,653 53717867 2320125)|68,471| 64,437 N/ A G064 MN/A 1,627
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1‘ DRV6-2-4-RACEMIC-IAmylosaA-90-10-1mimin-120min-CH6
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#|Peak Name|CH |tR [min]| Area [uV-sec]| Height [uV]| Area’ |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1| Unknown i} 10,413 20430777 1025840(50,312| 54,241 MN/A|6521 2,400 M/A
2 | Unknown i} 11,760 20176985 865508 | 49,688 | 45,759 M/ A|5958 N/A 1,346

3. Derivatizations
(R)-(3-phenyl-1-tosylindoline-2,2-diyl)dimethanol (4)

Ts

/ “CH,0H

Ph

reaction, the reaction mixture is quenched with H-O, extracted with DCM (x3) and dried with anhydrous Na>SOa.

The residue is purified by flash column chromatography using mixtures of hexane/EtOAc as eluent to obtain 4
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In a Schlenk flask under Ar atmosphere diethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate
3a (14.8 mg, 0.03 mmol) is dissolved in dry THF (0.5 mL). The solution is cooled down to 0 °C

and LiAlHs (1 mL, 0.2 mmol) is added dropwise and then, stirred at r.t. for 16 hours. After completion of the




as a white solid (11.7 mg, 95% yield). The enantiomeric ratio was found to be 96:4 e.r. by analytical HPLC using

a chiral column Reflect I-Amylose A, 80:20 hexane:/iPrOH, 1 mL/min, A= 220 nm, tr (major): 11.938 min, tr (minor):

14.997 min. M.p.: 141-142 °C. Rf = 0.43 (Hexane/EtOAC 6:4). [a]35 = -82 (c = 0.1, CHCls).

H NMR (400 MHz, CDCls) & (ppm) 7.83 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.2 Hz, 1H), 7.30 (d, J = 8.4 Hz, 2H),
7.25-7.15 (m, 3H), 7.14 — 7.05 (m, 2H), 7.05 — 6.93 (m, 3H), 4.58 (s, 1H), 4.23 (d, J = 11.7 Hz, 1H), 3.73 (d, J
= 11.7 Hz, 1H), 3.69 — 3.61 (m, 2H), 3.17 (bs, 1H), 2.67 (bs, 1H), 2.44 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.6 (C), 141.9 (C), 138.1 (C), 137.6 (C), 132.9 (C), 130.1 (2 x CH), 129.4
(2 x CH), 128.5 (2 x CH), 128.4 (CH), 127.7 (CH), 127.0 (2 x CH), 126.3 (CH), 124.3 (CH), 114.6 (CH), 79.9 (C),
64.8 (CHz), 63.4 (CHy), 53.3 (CH), 21.7 (CHs).

HRMS (ESI-TOF): m/z calculated for C23H2aNO4S [M+H]*: 410.1426, found 410.1420.
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Peak Information
#|Peak Name |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height’ | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown i 11,938 23727142 933520)95,741| 96,872 MN/A|S5184 3,819 1,321
2 | Unknown i 14,997 1055415 30139 4259 3,128 N/ A (4048 MN/A 1,171
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
i

2

Unknown | 6 | 11,980 12288003 488299 49,948 | 59.556 MN/A| 5263 3.656 1.262
Unknown | 6 | 14,928 12313387 331598 |50,052| 40.444 N/A| 3898 N/A 1,385

Ethyl (3R)-2-(hydroxymethyl)-3-phenyl-1-tosylindoline-2-carboxylate (5)

Ts
@EN)<CH20H In a Schlenk flask under Ar atmosphere diethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate

- €%2F' 33 (32.0 mg, 0.065 mmol), NaBH. (2.5 mg, 0.065 mmol) and LiCl (2.8 mg, 0.065 mmol) are

dissolved in EtOH (1 mL) and H2O (1 mL) and, then, stirred at r.t. for 16 hours. After completion of the reaction,
the reaction mixture is diluted with Rochelle Salt 10%, extracted with EtOAc (x3) and dried with anhydrous
Na>SO4. The residue is purified by flash column chromatography using mixtures of hexane/EtOAc as eluent to

obtain 5 as a white solid (29.4 mg, 65% yield). The enantiomeric ratio was found to be 96:4 e.r. by analytical
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HPLC using a chiral column Reflect I-Amylose A, 95:5 hexane:/iPrOH, 1 mL/min, A= 220 nm, tr (major): 51.052
min, tr (minor): 76.297 min. Only major diastereomer is observed. M.p.: 127-129 °C. R¢= 0.27 (Hexane/EtOAc
8:2). [a]35 = +108 (c = 0.1, CHCIs).

H NMR (400 MHz, CDCls) & (ppm) 7.99 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 7.30 — 7.24 (m, 3H), 7.20
—7.06 (m, 4H), 7.06 — 6.95 (m, 2H), 5.20 (s, 1H), 4.58 (dd, J = 11.7, 5.6 Hz, 1H), 4.03 (dd, J = 11.7, 8.9 Hz, 1H),
3.72 (dg, J = 10.7, 7.2 Hz, 1H), 3.49 (dq, J = 10.7, 7.2 Hz, 1H), 2.92 (dd, J = 8.9, 5.6 Hz, 1H), 2.43 (s, 3H), 0.87
(t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 170.4 (C), 144.5 (C), 142.3 (C), 138.6 (C), 137.6 (C), 130.6 (C), 130.2 (2 x
CH), 130.0 (2 x CH), 128.6 (CH), 128.2 (2 x CH), 128.0 (CH), 127.7 (2 x CH), 126.4 (CH), 123.4 (CH), 112.8
(CH), 79.4 (C), 65.5 (CH,), 61.7 (CH2), 53.7 (CH), 21.7 (CHs), 13.5 (CHa).

HRMS (ESI-TOF): m/z calculated for C2sH26NOsS [M+H]*: 452.1532, found 452.1571.
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 | Unknown 6 | 51,137 22579171 181789 | 50,445 61,381 N/ A | 4038 5578 1,879

2| Unknown 6 | 74,020 22180423 114377 49,555 38,619 M/ A | 3496 N/A 2079

(3R)-2-(ethoxycarbonyl)-3-phenylindoline-2-carboxylic acid (6)

H
@EN)<002H In a Schlenk flask diethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate 3a (19.5 mg, 0.0395
/ “COLEt

Ph
and stirred at 60 °C for one hour. After completion of the reaction, the reaction mixture is quenched by saturated

mmol) and Mg (96.0 mg) are added and dissolved in dry MeOH (1.5 mL), under Ar atmosphere

aqueous solution of ammonia chloride, extracted with EtOAc (x3) and dried with anhydrous Na>SO.. The residue
is purified by flash column chromatography using mixtures of hexane/EtOAc as eluent to obtain 6 as a white
solid (11.0 mg, 82% yield). The enantiomeric ratio was found to be 96:4 e.r. and the diastereomeric ratio was
found to be 4:1 d.r. by analytical HPLC using a chiral column Reflect I-Amylose A, 90:10 hexane:/PrOH, 1
mL/min, A= 220 nm, tr (major): 10.258 min, tr (minor): 12.458 min for major diastereomer, tr (major): 10.765 min,
tr (minor): 13.600 min for minor diastereomer. M.p.: 163-164 °C. R¢ = 0.35 (Hexane/EtOAc 8:2). [a]3’ = -125 (¢
= 0.1, CHCI5).

H NMR (400 MHz, CDCls) 5 (ppm) 7.26 — 7.04 (m, 6H), 6.90 (d, J = 7.4 Hz, 1H), 6.82 (d, J = 7.9 Hz, 1H), 6.78
(t, J = 7.4 Hz, 1H), 5.41 (s, 1H), 4.92 (s, 1H), 3.79 — 3.71 (m, 1H), 3.49 (dq, J = 10.7, 7.2 Hz, 1H), 0.77 (t, J = 7.2
Hz, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 170.5 (C), 169.1 (C), 148.6 (C), 139.5 (C), 130.2 (C), 129.7 (2 x CH), 128.5
(CH), 128.3 (2 x CH), 127.6 (CH), 125.4 (CH), 120.6 (CH), 110.6 (CH), 78.8 (C), 62.1 (CH.), 54.4 (CH), 13.5
(CHa).

HRMS (ESI-TOF): m/z calculated for C1gH1sNO4 [M+H]*: 312.1236, found 312.1232.
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Peak Information

#|Peak Mame |CH |tR [min]| Area [uV-sec]|Height [uV]| Area% |Height% | Quantity | NTP | Resolution | Symmetry Factor| Warning
1 {Unknown [i} 10,170 TGT036 4911216341 19,338 N/A | 9262 1,138 N/A
2| Unknown [i} 10,665 1585254 91928)33.772| 36.196 N/A 9015 3510 N/A
3| Unknown (] 12,342 787628 40803 | 16,780 16,066 N/AA (9419 2063 1,103
4 | Unknown i} 13,448 1554042 7212733107 28,400 N/ A | BO9G N/A 1,120
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4. Synthesis of aza-o-quinone methide precursors

4.1 .Route1
? OH OH Cl
| N RMgBr | N R Cul, DMEDA d\ TsCl, Pyndlne | N R SOCl, | N R
THF NH3;, DMSO
5z P 3 DCM _ CHCI P
R1/ Br 0°C>r.t R1/ Br 130°C, 0.n. O°C r.t R»]/ NHTs 40°C O:_;n_ R1/ NHTs

1 1" 1™ 1

4.1.1. Synthesis of bromo benzyl alcohols (1’)

General procedure

H R?2
@o R2MgBr d\OH
—_—

Rﬁ/ Br THF R4/ Br

2-bromobenzaldehyde (1.0 equiv.) is added to a Schlenk flask and dissolved in dry THF (0.1 M), under Ar
atmosphere. The reaction is cooled down to 0 °C and Grignard reagent (1.0 equiv.) is added, dropwise. The
solution is stirred until completion of the reaction at room temperature. Then, the mixture is quenched with
saturated NH4ClI, extracted with DCM (x3) and dried over anhydrous Na>SO.. The crude is purified by column
chromatography (hexane/EtOAc) affording 2-bromobenzylalcohols (1°).

(2-bromo-5-methoxyphenyl)(phenyl)methanol (1b’)’

Br OH  General procedure was followed to obtain 1b’ as a yellow oil (0.43 g, >99% yield).
Ph
H NMR (300 MHz, CDCl) & (ppm) 7.46 — 7.25 (m, 6H), 7.19 (d, J = 3.1 Hz, 1H), 6.71 (dd, J = 8.7,
OMe 3.1 Hz, 1H), 6.10 (d, J = 3.7 Hz, 1H), 3.77 (s, 3H), 2.82 (d, J = 3.7 Hz, 1H).

(2-bromo-4-methoxyphenyl)(phenyl)methanol (1¢’)

B O General procedure was followed to obtain 1¢’ as a yellow oil (1.16 g, 85% vyield). Rs = 0.23

(Hexane/EtOAc 10:1).
MeO

"H NMR (400 MHz, CDCls) & (ppm) 7.43 — 7.37 (m, 3H), 7.34 (it, J = 6.5, 1.0 Hz, 2H), 7.30 — 7.24 (m, 1H), 7.10
(d, J=2.6 Hz, 1H), 6.87 (dd, J= 8.7, 2.6 Hz, 1H), 6.16 (d, J = 3.7 Hz, 1H), 3.79 (s, 3H), 2.33 (d, J = 3.7 Hz, 1H).

13C NMR (101 MHz, CDCls) 5 (ppm) 159.6 (C), 142.7 (C), 134.9 (C), 129.3 (CH), 128.6 (2 x CH), 127.7 (CH),
126.9 (2 x CH), 123.3 (C), 118.0 (CH), 114.0 (CH), 74.5 (CH), 55.7 (CHsa).

HRMS (ESI-TOF): m/z calculated for C14H12BrO [M-H20+H]": 275.0072, found 275.0066.
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(2-bromo-5-methylphenyl)(phenyl)methanol (1d’)

Br oH General procedure was followed to obtain 1d’ as a yellow oil (0.69 g, >99% vyield). Rf = 0.27
Ph (Hexane/EtOAc 10:1).

H NMR (400 MHz, CDCls) 5 (ppm) 7.45 — 7.38 (m, 4H), 7.34 (t, J = 7.4 Hz, 2H), 7.29 (d, J = 7.4 Hz,
1H), 6.96 (dd, J = 8.1, 2.3 Hz, 1H), 6.18 (d, J = 3.9 Hz, 1H), 2.45 — 2.26 (m, 1H), 2.31 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 142.4 (C), 142.2 (C), 137.9 (C), 132.7 (CH), 130.1 (CH), 129.2 (CH), 128.6
(2 x CH), 127.9 (CH), 127.1 (2 x CH), 119.6 (C), 74.9 (CH), 21.2 (CHa).

HRMS (ESI-TOF): m/z calculated for C14H12Br [M-H,O+H]*: 259.0122, found 259.0114.
(2-bromo-4-methylphenyl)(phenyl)methanol (1e)?

Br OH  General procedure was followed to obtain 1e’ as a yellow oil (0.72 g, 97% yield).

Ph
"H NMR (300 MHz, CDCls) & (ppm) 7.48 —7.22 (m, 7H), 7.14 (d, J= 7.9 Hz, 1H), 6.17 (d, J= 3.8

Hz, 1H), 2.35 (d, J = 3.8 Hz, 1H), 2.32 (s, 3H).
(2-bromo-3-methylphenyl)(phenyl)methanol (1f’)*
Br on General procedure was followed to obtain 1f’ as a yellow oil (0.57 g, 82% yield).
"H NMR (300 MHz, CDCls) d (ppm) 7.47 — 7.14 (m, 8H), 6.25 (s, 1H), 2.72 (bs, 1H), 2.43 (s, 3H).
(2-bromo-6-fluorophenyl)(phenyl)methanol (1g’)*

Br OoH  General procedure was followed to obtain 1g’ as a yellow oil (0.56 g, 81% yield).

Ph
~ "HNMR (300 MHz, CDCl) 5 (ppm) 7.47 — 7.27 (m, 6H), 7.18 (td, J = 8.2, 5.9 Hz, 1H), 7.06 (ddd, J

=10.7, 8.2, 1.3 Hz, 1H), 6.40 (d, J = 9.8 Hz, 1H), 2.96 (dd, J = 9.8, 4.9 Hz, 1H).
(2-bromo-5-fluorophenyl)(phenyl)methanol (1h’)®

Br OH  General procedure was followed to obtain 1h’ as a yellow oil (0.97 g, 80% yield).

Ph
H NMR (300 MHz, CDCls) 5 (ppm) 7.48 (dd, J = 8.8, 5.2 Hz, 1H), 7.43 — 7.29 (m, 6H), 6.89 (ddd,

F J=8.8,7.7,3.1Hz 1H),6.12 (d, J = 3.5 Hz, 1H), 2.35 (d, J = 3.5 Hz, 1H).
(2-bromo-4-fluorophenyl)(phenyl)methanol (1i’)°

ar on General procedure was followed to obtain 1i’ as a yellow oil (0.82 g, 87% yield).

" 14 NMR (300 MHz, CDCl3) 5 (ppm) 7.57 (dd, J = 8.3, 6.1 Hz, 1H), 7.44 — 7.20 (m, 6H), 7.07 (td,

J=8.3,2.6 Hz, 1H), 6.16 (d, J = 3.7 Hz, 1H), 2.37 (d, J = 3.7 Hz, 1H).
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(2-bromo-5-(trifluoromethyl)phenyl)(phenyl)methanol (1m’)

Br OH  General procedure was followed to obtain 1m’ as a white solid (0.84 g, 32%). M.p.: 113-115 °C. R¢
Ph = (0.22 (Hexane/EtOAc 10:1).

CFs H NMR (400 MHz, CDCl3) & (ppm) 8.01 (d, J = 2.3 Hz, 1H), 7.66 (dd, J = 8.4, 1.0 Hz, 1H), 7.45 —
7.23 (m, 6H), 6.17 (d, J = 3.6 Hz, 1H), 2.44 (d, J = 3.6 Hz, 1H).

13C NMR (101 MHz, CDCls) 5 (ppm) 143.7 (C), 141.4 (C), 133.6 (CH), 130.2 (q, 2Jor = 32.8 Hz, C), 128.9 (2 x
CH), 128.4 (CH), 127.4 (2 x CH), 126.8 (q, "Jor = 273.1 Hz, C), 126.43 (q, °Jor = 1.6 Hz, C), 125.8 (q, *Jor =
3.7 Hz, CH), 125.3 (q, *Jor = 3.8 Hz, CH), 74.8 (CH).

19F NMR (376 MHz, CDCls): & (ppm) -62.63.
HRMS (ESI-TOF): m/z calculated for C14HoBrFs [M-H20+H]*: 312.9840, found 312.9873.

(2-bromo-4-(trifluoromethyl)phenyl)(phenyl)methanol (1n’)

Br oH  General procedure was followed to obtain 1n’ as a yellow oil (1.55 g, 79% vyield). Rf = 0.26

Ph  (Hexane/EtOAc 10:1).
z, 3 ppm) 7.84 — 7.75 (m, , 7. ,J=8.8 Hz, , (.42 —7.27
H NMR (400 MHz, CDCl;) & 84 2H 62 (d, J=8.8 Hz, 1H 42 2

(m, 5H), 6.17 (d, J = 3.4 Hz, 1H), 2.57 (d, J = 3.4 Hz, 1H).

13C NMR (101 MHz, CDCls) & (ppm) 146.5 (C), 141.4 (C), 131.34 (q, 2Jcr = 33.1 Hz, C), 130.00 (q, *Jor = 3.8
Hz, CH), 128.8 (2 x CH), 128.8 (CH), 128.4 (CH), 127.3 (2 x CH), 124.7 (q, *Jor = 3.9 Hz, CH), 122.8 (C), 121.9
(d, "Jor = 272.0 Hz, C), 74.7 (CH).

F NMR (376 MHz, CDCls) d (ppm) -62.7.
HRMS (ESI-TOF): m/z calculated for C14HoBrFs [M-H>O+H]*: 312.9840, found 312.9834.
1-(2-bromophenyl)-2-methylpropan-1-ol (1q’)®

Br OH General procedure was followed to obtain 1q as a yellow oil (1.02 g, 82% yield).

H NMR (300 MHz, CDCls) & (ppm) 7.50 (dd, J = 8.2, 1.3 Hz, 1H), 7.46 (dd, J = 8.2, 1.8 Hz, 1H),
7.30 (td, J = 7.6, 1.3 Hz, 1H), 7.09 (td, J = 7.6, 1.8 Hz, 1H), 4.84 (d, J = 5.8 Hz, 1H), 2.48 (bs, 1H), 2.19 — 1.81
(m, 1H), 1.06 — 0.78 (m, 6H).

1-(2-bromo-4-methoxyphenyl)-2-methylpropan-1-ol ("1r’)
Br OH General procedure was followed to obtain 1r’ as a yellow oil (0.90 g, 75% yield). Rf = 0.25

(Hexane/EtOAc 10:1).
MeO
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H NMR (400 MHz, CDCls) & (ppm) 7.38 (d, J = 8.6 Hz, 1H), 7.07 (d, J = 2.6 Hz, 1H), 6.89 (dd, J = 8.6, 2.6 Hz,
1H), 4.79 (dd, J = 6.7, 3.6 Hz, 1H), 3.79 (s, 3H), 2.08 — 1.95 (m, 1H), 1.83 (d, J = 3.6 Hz, 1H), 0.99 (d, J = 6.7
Hz, 3H), 0.90 (d, J = 6.7 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 159.2 (C), 135.1 (C), 128.8 (CH), 123.1 (C), 117.7 (CH), 113.9 (CH), 77.5
(CH), 55.7 (CHs), 34.5 (CH), 19.5 (CHa), 17.4 (CHs).

HRMS (ESI-TOF): m/z calculated for C11H14BrO [M-H20+H]": 241.0228, found 241.0222.

1-(2-bromophenyl)pentan-1-ol (1s’)’

Br oH  General procedure was followed to obtain 1s’ as a yellow oil (1.00 g, 76% yield).
Bu

H NMR (300 MHz, CDCls) 5 (ppm) 7.58 — 7.46 (m, 2H), 7.33 (td, J = 7.6, 1.3 Hz, 1H), 7.1 (td, J =
7.6,1.8 Hz, 1H), 5.06 (dt, J = 8.0, 3.3 Hz, 1H), 2.13 (d, J = 3.3 Hz, 1H), 1.92 — 1.57 (m, 2H), 1.57 — 1.22 (m, 4H),
0.91 (t, J = 7.0 Hz, 3H).

1-(2-bromophenyl)but-3-en-1-ol (1t’)3

Br  OH General procedure was followed to obtain 1t’ as a yellow oil (0.96 g, 78% yield).

H NMR (300 MHz, CDCls) 5 (ppm) 7.55 (d, J = 7.9 Hz, 1H), 7.51 (d, J = 8.2 Hz, 1H), 7.33 (t, J =
7.9 Hz, 1H), 7.12 (t, J = 8.2 Hz, 1H), 5.88 (ddt, J = 14.3, 10.4, 7.1 Hz, 1H), 5.27 — 5.13 (m, 2H), 5.10 (dt, J = 7.7,
3.5 Hz, 1H), 2.71 — 2.52 (m, 1H), 2.46 — 2.26 (m, 2H).

(1-bromonaphthalen-2-yl)(phenyl)methanol (1u’)

Br oH  General procedure was followed to obtain 1u’ as a yellow oil (0.28 g, >99% yield). Rf = 0.31

Ph (Hexane/EtOAc 10:1).

H NMR (400 MHz, CDCls) & (ppm) 8.34 (d, J = 8.5 Hz, 1H), 7.90 — 7.74 (m, 2H), 7.70 (d, J = 8.5 Hz, 1H), 7.60
(ddd, J = 8.1, 6.9, 1.3 Hz, 1H), 7.53 (ddd, J = 8.1, 6.9, 1.3 Hz, 1H), 7.47 (d, J = 7.4 Hz, 2H), 7.38 — 7.31 (m, 2H),
7.30 — 7.26 (m, 1H), 6.60 (d, J = 3.7 Hz, 1H), 2.45 (d, J = 3.7 Hz, 1H).

13C NMR (101 MHz, CDCls) 3 (ppm) 142.6 (C), 140.7 (C), 134.3 (C), 132.3 (C), 128.6 (2 x CH), 128.3 (CH),
128.3 (CH), 127.8 (CH), 127.7 (CH), 127.7 (CH), 126.9 (3 x CH), 125.4 (CH), 122.9 (C), 75.4 (CH).

HRMS (ESI-TOF): m/z calculated for C17H12Br [M-H2O0+H]*: 295.0122, found 295.0129.
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4.1.2. Synthesis of amino benzyl alcohols (1”)

General procedure

R2 R2
Cul
@ﬁ\w DMEDA | X" oH
—_—
P
R4/ Br NH3 DMSO R4 NH,
130 °C, o.n.

2-bromobenzylalcohol (1°, 1.0 equiv.), Cul (0.1 equivalents), DMEDA (1.5 equivalents), DMSO (2.5 mL) and NH3
are added to a Schlenk flask until the vessel is filled (>25 equivalents). The solution is heated to 130 °C and
stirred overnight. The resulting solution is cooled down to room temperature, extracted with EtOAc (x3) and dried
over anhydrous Na>SO4. The residue is purified by flash column chromatography using hexane/EtOAc as eluent

to afford the corresponding products (17).
(2-amino-5-methoxyphenyl)(phenyl)methanol (1b”)°

NH; OH  General procedure was followed to obtain 1b” as a white solid (0.52 g, 95% vyield).

Ph
H NMR (300 MHz, CDCl3) & (ppm) 7.45 — 7.28 (m, 5H), 6.73 (s, 1H), 6.72 (d, J = 7.5 Hz, 1H), 6.64

OMe (d, J = 7.5 Hz, 1H), 5.83 (s, 1H), 3.73 (s, 3H), 3.55 (bs, 2H), 2.88 (bs, 1H).

(2-amino-4-methoxyphenyl)(phenyl)methanol (1c”)

NH2 OH General procedure was followed to obtain 1¢” as a white solid (0.27 g, 69% yield). M.p.: 120-

" 122°C. Ry= 0.56 (Hexane/EtOAC 6:4).

MeO
H NMR (400 MHz, CDCls) & (ppm) 7.49 — 7.28 (m, 5H), 6.88 (d, J = 8.3 Hz, 1H), 6.28 (dd, J = 8.3, 2.5 Hz, 1H),
6.23 (d, J = 2.5 Hz, 1H), 5.84 (s, 1H), 4.04 (bs, 2H), 3.76 (s, 3H), 2.40 (bs, 1H).

13C NMR (101 MHz, CDCls) 3 (ppm) 160.6 (C), 146.5 (C), 142.3 (C), 130.1 (CH), 128.6 (2 x CH), 127.7 (CH),
126.6 (2 x CH), 120.5 (C), 103.4 (CH), 102.6 (CH), 74.8 (CH), 55.3 (CHa).

HRMS (ESI-TOF): m/z calculated for C14H14NO [M-H.O+H]*: 212.1075, found 212.1077.
HRMS (ESI-TOF): m/z calculated for C14H12NO2 [M-H2O+H]": 226.0868, found 226.0863.
(2-amino-5-methylphenyl)(phenyl)methanol (1d”)
NH, OH
’ General procedure was followed to obtain 1d” as a white solid (0.31 g, 81% yield). M.p.: 111-113
°C. Rf= 0.63 (Hexane/EtOAc 6:4).
"H NMR (400 MHz, CDCls) & (ppm) 7.43 — 7.33 (m, 4H), 7.33 — 7.27 (m, 1H), 6.94 (dd, J=7.9, 1.6 Hz, 1H), 6.90
(s, 1H), 6.60 (d, J = 7.9 Hz, 1H), 5.82 (s, 1H), 3.76 (bs, 2H), 2.71 (bs, 1H), 2.24 (s, 3H).
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13C NMR (101 MHz, CDCls) 3 (ppm) 142.2 (C), 142.2 (C), 129.5 (CH), 129.3 (CH), 128.6 (2 x CH), 128.0 (C),
128.0 (C), 127.7 (CH), 126.7 (2 x CH), 117.5 (CH), 75.1 (CH), 20.7 (CHs).

HRMS (ESI-TOF): m/z calculated for C14H14NO [M-HO+H]*: 196.1126, found 196.1118.

(2-amino-4-methylphenyl)(phenyl)methanol (1e”)°

M2 2% General procedure was followed to obtain 1e” as a white solid (0.61 g, 65% vyield).

Ph
H NMR (300 MHz, CDCl3) 5 (ppm) 7.48 — 7.11 (m, 5H), 6.82 (dd, J = 7.3, 3.8 Hz, 1H), 6.52 — 6.39
(m, 2H), 5.77 (d, J = 3.7 Hz, 1H), 4.01 (bs, 2H), 2.79 (d, J = 3.7 Hz, 1H), 2.56 (s, 3H).

(2-amino-3-methylphenyl)(phenyl)methanol (1)

NH2 OH  General procedure was followed to obtain 1” as a white solid (0.12 g, 54% yield). M.p.: 114-116

" oC. Ry= 0.61 (Hexane/EtOAC 6:4).

H NMR (400 MHz, CDCls) 5 (ppm) 7.46 — 7.34 (m, 4H), 7.32 — 7.27 (m, 1H), 7.05 (d, J = 7.5 Hz, 1H), 6.92 (d,
J=7.5Hz, 1H), 6.67 (t, J = 7.5 Hz, 1H), 5.90 (d, J = 3.6 Hz, 1H), 4.01 (bs, 2H), 2.46 (d, J = 3.6 Hz, 1H), 2.16 (s,
3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 142.2 (C), 142.2 (C), 129.5 (CH), 129.3 (CH), 128.6 (2 x CH), 128.0 (C),
128.0 (C), 127.7 (CH), 126.7 (2 x CH), 117.5 (CH), 75.1 (CH), 20.7 (CH).

HRMS (ESI-TOF): m/z calculated for C14H14N [M-H2O+H]*: 196.1126, found 196.1118.

(2-amino-6-fluorophenyl)(phenyl)methanol (1g”)

2 % General procedure was followed to obtain 1g” as a white solid (0.25 g, 73% vyield). M.p.: 128-130

- °C. Rr= 0.68 (Hexane/EtOAc 6:4).

H NMR (400 MHz, CDCls) 5 (ppm) 7.46 — 7.41 (m, 2H), 7.37 — 7.31 (m, 2H), 7.29 — 7.24 (m, 1H), 7.08 — 7.00
(m, 1H), 6.53 — 6.45 (m, 1H), 6.42 — 6.37 (m, 2H), 4.22 (bs, 2H), 2.81 (bs, 1H).

13C NMR (101 MHz, CDCl3) 5 (ppm) 161.2 (d, "Jo.r = 242.6 Hz, C), 147.1 (d, *Jor = 5.7 Hz, C), 141.6 (C), 129.7
(d, ®Jor = 11.0 Hz, CH), 128.5 (2 x CH), 127.5 (CH), 125.8 (2 x CH), 114.7 (d, %Je.r = 15.3 Hz, C), 113.0 (d, “Jo-
F = 2.9 Hz, CH), 104.9 (d, 2Jor = 23.9 Hz, CH), 68.1 (d, *Jc.r = 7.6 Hz, CH).

19F NMR (376 MHz, CDCls) & (ppm) -119.8.

HRMS (ESI-TOF): m/z calculated for C13H11FN [M-H20+H]*: 200.0876, found 200.0868.
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(2-amino-5-fluorophenyl)(phenyl)methanol (1h”)

NHz OH General procedure was followed to obtain 1h” as a white solid (0.55 g, 73% yield). M.p.: 122-123

°C. Rr=0.74 (Hexane/EtOAc 6:4).

Ph

F H NMR (400 MHz, CDCl3) & (ppm) 7.42 — 7.29 (m, 5H), 6.89 — 6.79 (m, 2H), 6.62 (dd, J = 9.4, 4.8

Hz, 1H), 5.82 (s, 1H), 3.76 (bs, 2H), 2.58 (bs, 1H).

13C NMR (101 MHz, CDCls) & (ppm) 156.4 (d, "Jo.r = 236.4 Hz, C), 141.5 (C), 140.7 (d, “Je.r = 2.2 Hz, C), 129.4
(d, %Jo.r = 6.1 Hz, C), 128.9 (2 x CH), 128.2 (CH), 126.9 (2 x CH), 118.0 (d, *Je.r = 7.5 Hz, CH), 115.3 (d, 2Jcr =
18.7 Hz, CH), 115.1 (d, 2Jor = 19.8 Hz, CH), 74.3 (CH).

F NMR (376 MHz, CDCls) 5 (ppm) -114.2.
HRMS (ESI-TOF): m/z calculated for C13H11FN [M-H-O+H]": 200.0876, found 200.0869.
(2-amino-4-fluorophenyl)(phenyl)methanol (1i”)

N General procedure was followed to obtain 1i” as a white solid (0.21 g, 57% yield). M.p.: 124-125

°C. Rf=0.72 (Hexane/EtOAc 6:4).

Ph

F
'H NMR (400 MHz, CDCls) 5 (ppm) 7.44 — 7.28 (m, 5H), 6.92 (dd, J = 8.4, 6.4 Hz, 1H), 6.41 (dd, J = 8.4, 2.5 Hz,
1H), 6.37 (dd, J = 10.2, 2.5 Hz, 1H), 5.83 (s, 1H), 4.15 (bs, 2H), 2.43 (bs, 1H).

13C NMR (101 MHz, CDCls) & (ppm) 163.6 (d, "Je.r = 244.2 Hz, C), 146.9 (d, *Jo.r = 10.9 Hz, C), 141.8 (C), 130.3
(d, ®Jor = 10.1 Hz, CH), 128.7 (2 x CH), 127.9 (CH), 126.6 (2 x CH), 123.2 (d, “Jo.r = 2.6 Hz, C), 104.6 (d, 2Jc.r
= 21.4 Hz, CH), 103.4 (d, 2Jcr = 24.5 Hz, CH), 74.7 (CH).

F NMR (376 MHz, CDCls) d (ppm) -114.2.
HRMS (ESI-TOF): m/z calculated for C13H11FN [M-H2O+H]*: 200.0876, found 200.0868.
(2-amino-5-(trifluoromethyl)phenyl)(phenyl)methanol (1m’)°

NH, oH  General procedure was followed to obtain 1m’ as a white solid (0.225 g, 43%).

H NMR (300 MHz, CDCls) 5 (ppm) 7.41 — 7.33 (m, 7H), 6.71 — 6.64 (m, 1H), 5.86 (s, 1H), 4.31
CFs (s, 2H), 2.44 (s, 1H).

(2-amino-4-(trifluoromethyl)phenyl)(phenyl)methanol (1n”)

"2 OF General procedure was followed to obtain 1n” as a white solid (0.30 g, 79% yield). M.p.: 131-

133 °C. Rs= 0.69 (Hexane/EtOAc 6:4).

Ph

F3C
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H NMR (400 MHz, CDCls) 5 (ppm) 7.45 — 7.27 (m, 5H), 7.16 (d, J = 7.5 Hz, 1H), 6.98 (d, J = 7.5 Hz, 1H), 6.88
(s, 1H), 5.87 (s, 1H), 4.17 (bs, 2H), 2.51 (bs, 1H).

13C NMR (101 MHz, CDCls) & (ppm) 156.0 (C), 145.3 (C), 141.1 (C), 130.4 (C), 129.0 (CH), 128.9 (2 x CH),
128.3 (CH), 127.2 (q, "Jo.r = 272.2 Hz, C), 126.7 (2 x CH), 114.8 (q, *Je-r = 3.8 Hz, CH), 113.3 (q, *Jor = 3.8 Hz,
CH), 74.8 (CH).

19F NMR (376 MHz, CDCls) 5 (ppm) -62.8.
HRMS (ESI-TOF): m/z calculated for C1sH11F3N [M-H,O+H]*: 250.0844, found 250.0837.

1-(2-aminophenyl)-2-methylpropan-1-ol (1q”)"°

NH, OH General procedure was followed to obtain 1q” as a white solid (0.14 g, 87% yield).

H NMR (300 MHz, CDCls) & (ppm) 7.07 (t, J = 7.4 Hz, 1H), 7.01 (d, J = 7.4 Hz, 1H), 6.76 — 6.54
(m, 2H), 4.28 (d, J = 8.6 Hz, 1H), 4.21 (bs, 2H), 2.47 — 2.11 (m, 1H), 2.00 (bs, 1H), 1.11 (d, J = 6.6 Hz, 3H), 0.77
(d, J = 6.8 Hz, 3H).

1-(2-amino-4-methoxyphenyl)-2-methylpropan-1-ol (1r”)
NHz OH  General procedure was followed to obtain 1r” as a yellow solid (0.13 g, 61% yield). M.p.: 115-

116 °C. Rr= 0.59 (Hexane/EtOAc 6:4).
MeO

H NMR (400 MHz, CDCls) & (ppm) 6.90 (d, J = 8.3 Hz, 1H), 6.25 (dd, J = 8.3, 2.5 Hz, 1H), 6.20 (d, J = 2.5 Hz,
1H), 4.29 — 4.16 (m, 3H), 3.75 (s, 3H), 2.32 — 2.23 (m, 1H), 1.90 (bs, 1H), 1.10 (d, J = 6.6 Hz, 3H), 0.76 (d, J =
6.6 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 160.1 (C), 146.5 (C), 130.1 (CH), 119.8 (C), 103.1 (CH), 102.4 (CH), 81.1
(CH), 55.3 (CHs), 32.0 (CH), 20.1 (CHs), 19.5 (CHs).

HRMS (ESI-TOF): m/z calculated for C11H1sNO [M-H.O+H]": 178.1232, found 178.1224.
1-(2-aminophenyl)pentan-1-ol (1s”)"

NH, oH  General procedure was followed to obtain 1s” as a white solid (0.33 g, 92% yield).

Bu

H NMR (300 MHz, CDCls) 5 (ppm) 7.15 — 6.97 (m, 2H), 6.78 — 6.55 (m, 2H), 4.69 (t, J = 6.7 Hz,
1H), 4.23 (bs, 2H), 1.98 — 1.79 (m, 3H), 1.53 — 1.14 (m, 4H), 0.91 (t, J = 7.0 Hz, 3H).

1-(2-aminophenyl)but-3-en-1-ol (1t”)2

NHz OH General procedure was followed to obtain 1t” as a white solid (0.23 g, 86% yield).
X
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H NMR (300 MHz, CDCls) 5 (ppm) 7.16 — 6.99 (m, 2H), 6.72 (td, J = 7.9, 1.2 Hz, 1H), 6.66 (dd, J= 7.9, 1.2 Hz,
1H), 6.01 — 5.73 (m, 1H), 5.29 — 5.09 (m, 2H), 4.73 (dd, J = 8.6, 5.2 Hz, 1H), 4.21 (bs, 2H), 2.83 — 2.46 (m, 2H),
2.32 (bs, 1H).

(1-aminonaphthalen-2-yl)(phenyl)methanol (1u”)

NH2 OH  General procedure was followed to obtain 1u” as a yellow solid (0.59 g, 74% yield). M.p.: 121-
OO Ph 4122 °C. Ry= 0.65 (Hexane/EtOAC 6:4).

H NMR (400 MHz, CDCls) & (ppm) 7.82 — 7.75 (m, 2H), 7.52 — 7.39 (m, 4H), 7.35 (t, J = 7.3 Hz, 2H), 7.32 —
7.24 (m, 2H), 7.19 (d, J = 8.5 Hz, 1H), 6.05 (s, 1H), 4.62 (bs, 2H), 2.72 (bs, 1H).

13C NMR (101 MHz, CDCls) 5 (ppm) 142.2 (C), 140.5 (C), 134.1 (C), 128.6 (3 x CH), 127.7 (CH), 126.9 (CH),
126.6 (2 x CH), 126.1 (CH), 125.2 (CH), 124.2 (C), 121.2 (C), 120.6 (CH), 118.1 (CH), 75.6 (CH).

HRMS (ESI-TOF): m/z calculated for C17H14N [M-H20+H]": 232.1126, found 232.1119.

4.1.3. Synthesis of N-protected amino benzyl alcohols (1)

R
TsCl
| X OH  Pyridine | = OH
7 NH, DCM "7 NHTs

0 °C—>r.t, o.n.

General procedure

2-aminobenzyl alcohol (17, 1.0 equiv.) in DCM (0.3 M) is added to a Schlenk previously dried and under argon.
Next, pyridine (1.1 equivalents) and tosyl chloride (1.05 equivalents) is added at 0 °C. The resulting mixture is
stirred overnight at room temperature until completion of the reaction (monitored by TLC). Next, the mixture is
treated with 1 M HCI. The aqueous layer is extracted with DCM (x3), and the combined organic layers are washed
with brine and dried over anhydrous Na»;SOs. The residue was purified by flash chromatography using

hexane/EtOAc as eluent to afford the corresponding products (1°”).
N-(2-(hydroxy(phenyl)methyl)-4-methoxyphenyl)-4-methylbenzenesulfonamide (1b’’)"

General procedure A was followed to obtain 1b’’ as a white solid (0.37 g, 82% yield).
NHTsOH

.. "H NMR (300 MHz, CDClz) 5 (ppm) 7.53 (d, J = 8.3 Hz, 2H), 7.38 — 7.26 (m, 3H), 7.24 - 7.02 (m,
6H), 6.73 (dd, J = 8.8, 3.0 Hz, 1H), 6.52 (d, J = 3.0 Hz, 1H), 5.57 (d, J = 3.9 Hz, 1H), 3.69 (s, 3H),
OMe 2.57 (d, J = 3.9 Hz, 1H), 2.41 (s, 3H).
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N-(2-(hydroxy(phenyl)methyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1c’”)"?

General procedure was followed to obtain 1¢’’ as a white solid (0.38 g, 88% yield).
NHTsOH

o, 'H NMR (300 MHz, CDCls) & (ppm) 8.07 (bs, 1H), 7.47 (d, J = 8.3 Hz, 2H), 7.37 — 7.28 (m, 3H),
MeO 7.21-7.12 (m, 4H), 7.09 (d, J = 2.6 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 6.52 (dd, J = 8.5, 2.6 Hz,
1H), 5.61 (d, J = 3.5 Hz, 1H), 3.74 (s, 3H), 2.46 (d, J = 3.5 Hz, 1H), 2.38 (s, 3H).

N-(2-(hydroxy(phenyl)methyl)-4-methylphenyl)-4-methylbenzenesulfonamide (1d’”)"®

NHTSOH  General procedure was followed to obtain 1d”” as a white solid (0.14 g, 84% vyield).

Ph
H NMR (300 MHz, CDCls) & (ppm) 7.67 (bs, 1H), 7.47 (d, J = 8.3 Hz, 2H), 7.34 — 7.24 (m, 4H), 7.21

—7.11 (m, 4H), 7.01 (d, J = 7.9 Hz, 1H), 6.75 (s, 1H), 5.63 (d, J = 3.6 Hz, 1H), 2.67 (d, J = 3.6 Hz,
1H), 2.38 (s, 3H), 2.21 (s, 3H).

N-(2-(hydroxy(phenyl)methyl)-5-methylphenyl)-4-methylbenzenesulfonamide (1e’”)"

WHTSO" General procedure was followed to obtain 1e’” as a white solid (0.13 g, 99% vyield).

Ph

H NMR (300 MHz, CDCls) 5 (ppm) 7.91 (bs, 1H), 7.47 (d, J = 8.3 Hz, 2H), 7.34 — 7.28 (m, 4H),
7.20 — 7.10 (m, 4H), 6.82 (d, J = 7.6 Hz, 1H), 6.77 (d, J = 7.6 Hz, 1H), 5.60 (d, J = 3.6 Hz, 1H), 2.49 (d, J = 3.6
Hz, 1H), 2.38 (s, 3H), 2.28 (s, 3H).

N-(2-(hydroxy(phenyl)methyl)-6-methylphenyl)-4-methylbenzenesulfonamide methanol (1)

General procedure was followed to obtain 1f”” as a white solid (0.20 g, 93% vyield).

NHTsOH
H NMR (400 MHz, CDCl:) 5 (ppm) 7.62 (d, J = 8.3 Hz, 2H), 7.37 — 7.22 (m, 5H), 7.19 (d, J = 7.4

Hz, 2H), 7.14 — 7.04 (m, 2H), 6.94 (dd, J = 7.4, 2.1 Hz, 1H), 6.50 (bs, 1H), 5.90 (d, J = 4.0 Hz, 1H),
2.91(d, J = 4.0 Hz, 1H), 2.45 (s, 3H), 1.95 (s, 3H).

Ph

N-(3-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1g’”)

WA General procedure was followed to obtain 1g’” as a white solid (0.29 g, 94% yield). M.p.: 145-146

- °C. Rr=0.63 (Hexane/EtOAc 6:4).

H NMR (400 MHz, CDCl3) 5 (ppm) 8.80 (bs, 1H), 7.37 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H), 7.30 — 7.20
(m, 5H), 7.15 (td, J = 8.3, 6.3 Hz, 1H), 7.03 (d, J = 8.1 Hz, 2H), 6.74 (ddd, J = 9.5, 8.3, 1.1 Hz, 1H), 6.39 (s, 1H),
2.86 (bs, 1H), 2.33 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 160.1 (d, "Jo.r = 245.1 Hz, C), 143.7 (C), 140.7 (C), 138.14 (d, *Jor = 4.9
Hz, C), 136.0 (C), 130.0 (d, ®Jor = 10.4 Hz, CH), 129.6 (2 x CH), 128.8 (2 x CH), 127.8 (CH), 127.4 (2 x CH),
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125.6 (2 x CH), 118.3 (d, 2Jo.r = 15.6 Hz, C), 114.8 (d, “Jo.r = 3.3 Hz, CH), 110.4 (d, 2Jor = 23.1 Hz, CH), 68.5
(d, *Jos = 7.1 Hz, CH), 21.6 (CHa).

19F NMR (376 MHz, CDCl;) 5 (ppm) -117.26.
HRMS (ESI-TOF): m/z calculated for CaoH17FNO,S [M-H.O+H]* 354.0964, found 354.0957.

N-(4-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1h’”’)

NHTSOH  General procedure was followed to obtain 1h’” as a white solid (0.13 g, 91% yield). M.p.: 139-140
"' oC. Ry=0.26 (Hexane/EtOAC 8:2).

F H NMR (400 MHz, CDCls) & (ppm) 7.54 (bs, 1H), 7.52 (d, J = 8.3 Hz, 2H), 7.38 — 7.29 (m, 4H), 7.21

(d, J = 8.3 Hz, 2H), 7.13 (dd, J = 6.6, 2.6 Hz, 2H), 6.91 (ddd, J = 8.8, 7.7, 3.0 Hz, 1H), 6.64 (dd, J = 8.8, 3.0 Hz,
1H), 5.54 (d, J = 3.1 Hz, 1H), 2.72 (d, J = 3.1 Hz, 1H), 2.41 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 160.3 (d, "Je.r = 245.9 Hz, C), 144.1 (C), 140.6 (C), 137.8 (d, *Jor = 6.9 Hz,
C), 136.6 (C), 131.3 (d, “Jo.r = 3.0 Hz, C), 129.8 (2 x CH), 129.0 (2 x CH), 128.4 (CH), 127.3 (2 x CH), 126.6 (2
x CH), 126.1 (d, ®Jor = 8.3 Hz, CH), 115.9 (d, 2Jo.r = 23.9 Hz, CH), 115.6 (d, Jo.r = 22.4 Hz, CH), 73.5 (d, “Jor
= 1.2 Hz, CH), 21.7 (CHa).

19F NMR (376 MHz, CDCls) & (ppm) -115.6.
HRMS (ESI-TOF): m/z calculated for CaoH17FNO2S [M-H.O+H]*: 354.0964, found 354.0959.

N-(5-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1i’”)

NHTsOH

oh General procedure was followed to obtain 1i””’ as a yellow solid (0.20 g, >99% yield). M.p.: 141-

F 142 °C. Rf= 0.60 (Hexane/EtOAc 6:4).

H NMR (400 MHz, CDCl3) & (ppm) 7.54 (bs, 1H), 7.52 (d, J = 8.3 Hz, 2H), 7.36 — 7.30 (m, 4H), 7.21 (d, J = 8.3
Hz, 2H), 7.15 - 7.11 (m, 2H), 6.91 (ddd, J = 8.8, 7.7, 3.0 Hz, 1H), 6.64 (dd, J = 9.2, 3.0 Hz, 1H), 5.54 (d, J = 3.1
Hz, 1H), 2.41 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 162.9 (d, "Jor = 246.8 Hz, C), 144.0 (C), 140.8 (C), 137.8 (d, *Jor = 10.9
Hz, C), 136.4 (C), 130.5 (d, *Jor = 9.6 Hz, CH), 129.8 (2 x CH), 128.9 (2 x CH), 128.2 (CH), 127.71 (d, “Jor =
3.4 Hz, C), 127.3 (2 x CH), 126.4 (2 x CH), 110.7 (d, 2Jcr = 21.4 Hz, CH), 108.6 (d, 2Jcr = 26.3 Hz, CH), 74.9
(CH), 21.7 (CHa).

19F NMR (376 MHz, CDCls) 5 (ppm) —111.26.

HRMS (ESI-TOF): m/z calculated for C20H1sFNNaOsS [M+Na]*: 394.0889, found: 394.0893.

S75



N-(2-(hydroxy(phenyl)methyl)-4-(trifluoromethyl)phenyl)-4-methylbenzenesulfonamide (1m’”’)

NHTsOH  General procedure was followed to obtain 1m’ as a white solid (0.167 g, 52%). M.p.: 144-146 °C.
Ph Rf=0.27 (Hexane/EtOAc 8:2).

CFy H NMR (400 MHz, CDCls) & (ppm) 8.41 (s, 1H), 7.63 (d, J = 8.5 Hz, 1H), 7.47 (dd, J = 8.7, 2.3 Hz,
1H), 7.44 (d, J = 8.3 Hz, 2H), 7.37 — 7.32 (m, 3H), 7.24 (d, J = 2.2 Hz, 1H), 7.21 = 7.17 (m, 2H), 7.16 — 7.11 (m,
2H), 5.78 (d, J = 3.0 Hz, 1H), 2.76 (d, J = 3.3 Hz, 1H), 2.38 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.2 (C), 140.1 (C), 139.5 (q, “Jor = 1.8 Hz, C), 136.2 (C), 131.5 (C), 129.9
(2 x CH), 129.1 (2 x CH), 128.5 (CH), 127.3 (2 x CH), 126.3 (2 x CH), 126.2 (q, *Jor = 3.6 Hz, CH),126.2 (q, *Jc.
F= 3.8 Hz, CH), 125.7 (q, 2Jcr = 32.9 Hz, C), 123.6 (q, "Jor = 272.0 Hz, C), 120.1 (CH), 75.4 (CH), 21.7 (CHs).

19F NMR (376 MHz, CDCls) & (ppm) -62.14.
HRMS (ESI-TOF): m/z calculated for Co1H17FsNO2S [M-H.O+H]*: 404.0932, found 404.0930.

N-(2-(hydroxy(phenyl)methyl)-5-(trifluoromethyl)phenyl)-4-methylbenzenesulfonamide (1n’”)4iEror Marcador

no definido.

NHTsOH

o, General procedure was followed to obtain 1n’” as a white solid (0.34 g, 72% yield).

FsC H NMR (300 MHz, CDCls) & (ppm) 8.34 (bs, 1H), 7.72 (s, 1H), 7.45 (d, J = 8.3 Hz, 2H), 7.35 —
7.29 (m, 2H), 7.24 (d, J = 7.5 Hz, 1H), 7.18 — 7.14 (m, 5H), 7.06 (d, J = 7.5 Hz, 1H), 5.77 (s, 1H), 3.18 (bs, 1H),
2.38 (s, 3H).

N-(2-(1-hydroxy-2-methylpropyl)phenyl)-4-methylbenzenesulfonamide (1q’’)"

NHTsOH
) General procedure was followed to obtain 1’ as a pale yellow solid (0.16 g, 59% yield).

H NMR (300 MHz, CDCls) 5 (ppm) 8.44 (bs, 1H), 7.68 (d, J = 8.3 Hz, 2H), 7.50 (d, J = 8.8 Hz, 1H),
7.25 - 7.13 (m, 3H), 7.06 — 6.91 (m, 2H), 4.22 (d, J = 9.1 Hz, 1H), 2.55 (bs, 1H), 2.37 (s, 3H), 1.83 — 1.58 (m,
1H), 1.00 (d, J = 6.7 Hz, 3H), 0.42 (d, J = 6.7 Hz, 3H).

N-(2-(1-hydroxy-2-methylpropyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1r’”’)

General procedure was followed to obtain 1r’” as a pale yellow solid (0.18 g, 80% yield). M.p.:
126-127 °C. Rr= 0.25 (Hexane/EtOAc 8:2).

NHTsOH

MeO H NMR (400 MHz, CDCl3) 5 (ppm) 8.45 (bs, 1H), 7.72 (d, J = 8.3 Hz, 2H), 7.23 (d, J = 8.3
Hz, 2H), 7.15 (d, J = 2.6 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 6.52 (dd, J = 8.4, 2.6 Hz, 1H), 4.14 (dd, J= 9.1, 3.0
Hz, 1H), 3.76 (s, 3H), 2.38 (s, 3H), 2.19 (d, J = 3.0 Hz, 1H), 1.73 — 1.64 (m 1H), 1.00 (d, J = 6.6 Hz, 3H), 0.42
(d, J = 6.6 Hz, 3H).
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13C NMR (101 MHz, CDCls) & (ppm) 159.7 (C), 143.9 (C), 137.2 (C), 137.1 (C), 130.2 (CH), 129.7 (2 x CH),
127.3 (2 x CH), 123.7 (C), 109.6 (CH), 106.6 (CH), 81.6 (CH), 55.5 (CH), 33.6 (CH), 21.6 (CHs), 19.6 (CHs), 19.4
(CHa).

HRMS (ESI-TOF): m/z calculated for C1gH23NNaO4S [M+Na]*: 372.1245, found 372.1239.
N-(2-(1-hydroxypentyl)phenyl)-4-methylbenzenesulfonamide (1s’”)

NHTsOH  General procedure was followed to obtain 1s’” as a white solid (0.43 g, 69% yield). M.p.: 133-134
Bu °C. Rf=0.42 (Hexane/EtOAc 8:2).

H NMR (400 MHz, CDCls) 5 (ppm) 8.38 (bs, 1H), 7.69 (d, J = 8.3 Hz, 2H), 7.54 (d, J = 8.7 Hz, 1H), 7.24 - 7.17
(m, 3H), 7.09 — 6.94 (m, 2H), 4.59 (ddd, J = 7.9, 6.1, 3.6 Hz, 1H), 2.37 (s, 3H), 2.19 (bs, 1H), 1.66 — 1.57 (m,
1H), 1.44 (ddt, J = 13.5, 10.5, 6.1 Hz, 1H), 1.34 — 1.10 (m, 3H), 1.07 — 0.94 (m, 1H), 0.83 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) 5 (ppm) 143.8 (C), 137.2 (C), 136.0 (C), 133.0 (C), 129.7 (2 x CH), 128.7 (CH),
128.0 (CH), 127.3 (2 x CH), 124.5 (CH), 121.9 (CH), 75.3 (CH), 36.4 (CHz), 28.3 (CH2), 22.5 (CHz), 21.6 (CHs),
14.1 (CHa).

HRMS (ESI-TOF): m/z calculated for C1gH2aNO3S [M-H20+H]*: 316.1371, found 316.1365.

N-(2-(1-hydroxybut-3-en-1-yl)phenyl)-4-methylbenzenesulfonamide (1t”)'s

NHTsOH
) General procedure was followed to obtain 1t”” as a white solid (0.29 g, 65% vyield).

H NMR (300 MHz, CDCls) 5 (ppm) 8.49 (bs, 1H), 7.68 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 8.1 Hz,
1H), 7.27 — 7.09 (m, 3H), 7.08 — 7.02 (m, 2H), 5.63 (dddd, J = 16.7, 10.2, 7.7, 6.4 Hz, 1H), 5.14 — 4.89 (m, 2H),
4.65 (dd, J = 8.3, 5.7 Hz, 1H), 2.65 (bs, 1H), 2.36 (s, 3H), 2.33 — 2.23 (m, 2H).

N-(2-(hydroxy(phenyl)methyl)naphthalen-1-yl)-4-methylbenzenesulfonamide (1u’”’)

NHTSOH  General procedure was followed to obtain 1u’”’ as a pale yellow solid (0.12 g, 72% yield). M.p.:
OO Ph 143-145°C. Ry = 0.37 (Hexane/EtOAC 8:2).

H NMR (400 MHz, CDCls) 5 (ppm) 7.72 (t, J = 7.8 Hz, 2H), 7.50 (d, J = 8.3 Hz, 2H), 7.44 (d, J = 8.6 Hz, 1H),
7.36 (t, J = 7.8 Hz, 1H), 7.33 — 7.28 (m, 5H), 7.27 — 7.21 (m, 2H), 7.19 — 7.14 (m, 1H), 7.12 (d, J = 8.3 Hz, 2H),
6.44 (s, 1H), 3.48 (bs, 1H), 2.36 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.2 (C), 142.8 (C), 141.6 (C) 136.6 (C), 133.8 (C), 130.8 (C), 129.8 (2 x
CH), 129.1 (CH), 128.5 (C), 128.4 (2 x CH), 128.2 (CH), 127.6 (2 x CH), 127.3 (CH), 126.5 (2 x CH), 126.5 (CH),
126.5 (CH), 126.3 (CH), 123.2 (CH), 70.8 (CH), 21.6 (CHa).

HRMS (ESI-TOF): m/z calculated for C24H20NO.S [M-H20O+H]*: 386.1215, found 386.1223.
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4.1.4. Synthesis of N-(ortho-chloromethyl)aryl amides (1)

General procedure

R2 R?
@ﬁ\OH socl, @{\m
L7 ONHTs  CHCl 27 NHTs

40 °C, o.n.

To a solution of N-protected 2-aminobenzyl alcohol (1”’) in CHCIs; (0.1 M) is added thionyl chloride (1.2 equiv.)
under an Ar atmosphere and it is stirred overnight at 40 °C overnight. After completion of the reaction, followed
by TLC the mixture is cooled down to room temperature, extracted with DCM (x3), washed with brine and dried
over anhydrous Na;SO.. Finally, the solvent is removed under reduced pressure to afford pure N-(ortho-

chloromethyl)aryl amides (1).
N-(2-(chloro(phenyl)methyl)-4-methoxyphenyl)-4-methylbenzenesulfonamide (1b)

NHTSCI General procedure was followed to obtain 1b as a brown solid (0.55 g, >99% yield). M.p.: 134-136
' oC. Rr= 0.25 (Hexane/EtOAC 8:2).

OMe H NMR (400 MHz, CDCls) 5 (ppm) 7.62 (d, J = 8.3 Hz, 2H), 7.34 — 7.27 (m, 5H), 7.19 — 7.09 (m,
3H), 6.80 — 6.69 (m, 2H), 6.29 (bs, 1H), 5.90 (s, 1H), 3.71 (s, 3H), 2.44 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 158.8 (C), 144.2 (C), 138.7 (C), 136.8 (C), 130.0 (2 x CH), 129.7 (CH),
128.8 (2 x CH), 128.5 (CH), 127.9 (2 x CH), 127.4 (2 x CH), 126.6 (C), 126.0 (C), 115.2 (CH), 114.0 (CH), 59.7
(CH), 55.5 (CHs), 21.7 (CHs).

HRMS (ESI-TOF): m/z calculated for C21H20NO3S [M-HCI+H]*: 366.1164, found 366.1159.

N-(2-(chloro(phenyl)methyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1c)

NHTsG! General procedure was followed to obtain 1¢ as a brown solid (0.20 g, 94% vyield). M.p.: 137-

oo 139 °C. Rr= 0.23 (Hexane/EtOAc 8:2).
€

H NMR (400 MHz, CDCls) & (ppm) 7.64 (d, J = 8.3 Hz, 2H), 7.42 — 7.26 (m, 5H), 7.19 — 7.08 (m, 2H), 7.02 (d,
J=2.6 Hz, 1H), 6.91 (d, J = 8.7 Hz, 1H), 6.76 (bs, 1H), 6.62 (dd, J = 8.7, 2.6 Hz, 1H), 5.82 (s, 1H), 3.75 (s, 3H),
2.43 (s, 3H).

13C NMR (101 MHz, CDCl3) 5 (ppm) 158.8 (C), 144.2 (C), 139.1 (C), 138.7 (C), 136.8 (C), 130.0 (2 x CH), 129.7
(CH), 128.8 (2 x CH), 128.5 (CH), 127.9 (2 x CH), 127.4 (2 x CH), 126.0 (C), 115.2 (CH), 114.0 (CH), 59.7 (CH),
55.5 (CHs), 21.7 (CHa).
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HRMS (ESI-TOF): m/z calculated for C21H20NO3S [M-HCI+H]*: 366.1164, found 366.1156.

N-(2-(chloro(phenyl)methyl)-4-methylphenyl)-4-methylbenzenesulfonamide (1d)

TrTsg General procedure was followed to obtain 1d as a brown solid (0.10 g, 95% yield). M.p.: 120-122

°C. Rr= 0.36 (Hexane/EtOAc 8:2).

H NMR (400 MHz, CDCls) 5 (ppm) 7.62 (d, J = 8.3 Hz, 2H), 7.38 — 7.23 (m, 5H), 7.22 — 7.11 (m,
3H), 7.06 (d, J = 8.1 Hz, 1H), 6.95 (s, 1H), 6.48 (bs, 1H), 5.92 (s, 1H), 2.43 (s, 3H), 2.24 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.0 (C), 140.3 (C), 139.3 (C), 138.7 (C), 137.3 (C), 131.3 (CH), 129.8 (2
x CH), 129.6 (C), 128.3 (2 x CH), 128.1 (CH), 128.0 (CH), 127.8 (2 x CH), 127.1 (2 x CH), 127.0 (CH), 60.1 (CH),
21.4 (CHs), 18.6 (CHa).

HRMS (ESI-TOF): m/z calculated for C21H20NO2S [M-HCI+H]*: 350.1215, found 350.1208.

N-(2-(chloro(phenyl)methyl)-5-methylphenyl)-4-methylbenzenesulfonamide (1e)

THTsg! General procedure was followed to obtain 1e as a brown solid (0.84 g, 94% yield). M.p.: 120-121

°C. Rf=0.34 (Hexane/EtOAc 8:2).

Ph

H NMR (400 MHz, CDCl3) & (ppm) 7.64 (d, J = 8.3 Hz, 2H), 7.40 — 7.27 (m, 5H), 7.23 — 7.14 (m, 3H), 7.08 (d,
J=9.1Hz, 1H), 6.97 (s, 1H), 6.50 (bs, 1H), 5.95 (s, 1H), 2.43 (s, 3H), 2.24 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.7 (C), 141.0 (C), 139.9 (C), 139.4 (C), 138.0 (C), 131.9 (CH), 130.4 (2
x CH), 130.3 (C), 128.9 (2 x CH), 128.8 (CH), 128.6 (CH), 128.5 (2 x CH), 127.7 (2 x CH), 127.6 (CH), 60.7 (CH),
22.1 (CHs), 19.3 (CHa).

HRMS (ESI-TOF): m/z calculated for C21H20NO2S [M-HCI+H]*: 350.1215, found 350.1209.
N-(2-(chloro(phenyl)methyl)-6-methylphenyl)-4-methylbenzenesulfonamide methanol (1f)

General procedure was followed to obtain 1f as a brown solid (0.08 g, 90% vyield). M.p.: 122-124 °C. Rf= 0.33

NATSCL (Hexane/EtOAc 8:2).
Ph

H NMR (400 MHz, CDCls) 5 (ppm) 7.68 (d, J = 8.3 Hz, 2H), 7.36 — 7.27 (m, 5H), 7.25 — 7.13 (m,
5H), 6.26 (s, 1H), 6.10 (bs, 1H), 2.45 (s, 3H), 2.07 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.4 (C), 140.6 (C), 139.6 (C), 139.1 (C), 137.6 (C), 131.6 (CH), 130.1 (2
x CH), 130.0 (C), 128.6 (2 x CH), 128.5 (CH), 128.3 (CH), 128.1 (2 x CH), 127.4 (2 x CH), 127.3 (CH), 60.4 (CH),
21.7 (CHs), 19.0 (CHa).

HRMS (ESI-TOF): m/z calculated for C21H20NO2S [M-HCI+H]*: 350.1215, found 350.1208.
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N-(3-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1g)

NHTsG! General procedure was followed to obtain 1g as a brown solid (0.29 g, 94% vyield). M.p.: 153-154

- °C. Rf=0.76 (Hexane/EtOAc 7:3).

H NMR (400 MHz, CDCl3) & (ppm) 7.46 (d, J = 8.3 Hz, 2H), 7.40 — 7.30 (m, 6H), 7.29 — 7.20 (m, 1H), 7.15 (d,
J = 8.1 Hz, 2H), 6.93 (bs, 1H), 6.84 (ddd, J = 9.6, 8.3, 1.1 Hz, 1H), 6.71 (d, J = 1.8 Hz, 1H), 2.37 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 160.2 (d, "Je.r = 248.0 Hz, C), 144.3 (C), 137.43 (d, *Je.r = 3.7 Hz, C), 130.9
(d, *Je.r = 10.6 Hz, CH), 130.4 (C), 129.7 (2 x CH), 129.2 (2 x CH), 128.6 (CH), 127.7 (2 x CH), 127.2 (C), 126.8
(2 x CH), 117.4 (d, 2Jcr = 14.3 Hz, C), 115.7 (d, “Jor = 3.3 Hz, CH), 111.1 (d, 2Jcr = 23.4 Hz, CH), 53.9 (d, *Jc.
F = 8.7 Hz, CH), 21.7 (CHs).

F NMR (376 MHz, CDCls) 5 (ppm) -115.31.
HRMS (ESI-TOF): m/z calculated for C2oH17CIFNNaO,>S [M+Na]* 412.0550, found 412.0547.

N-(4-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1h)

NHTSC General procedure was followed to obtain 1h as a brown solid (0.60 g, 82% yield). M.p.: 150-151

°C. Rf=0.31 (Hexane/EtOAc 8:2).

F H NMR (400 MHz, CDCls) 5 (ppm) 7.62 (d, J = 8.3 Hz, 1H), 7.37 — 7.20 (m, 6H), 7.14 — 7.08 (m,

2H), 6.96 (ddd, J = 9.4, 7.6, 3.0 Hz, 1H), 6.87 (dd, J = 9.4, 3.0 Hz, 1H), 6.38 (bs, 1H), 5.82 (s, 1H), 2.45 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 161.3 (d, "Jo.r = 248.1 Hz, C), 144.5 (C), 139.2 (d, *Jor = 7.8 Hz, C), 138.0
(C), 136.6 (C), 130.1 (2 x CH), 129.6 (d, *Jcr = 8.6 Hz, CH), 129.6 (C), 129.0 (2 x CH), 128.9 (CH), 127.9 (2 x
CH), 127.4 (2 x CH), 116.4 (d, %Jo.r = 24.9 Hz, CH), 116.3 (d, 2Jo.r = 22.6 Hz, CH), 59.3 (CH), 21.7 (CHa).

19F NMR (376 MHz, CDCls) & (ppm) -115.3.
HRMS (ESI-TOF): m/z calculated for C2oH17FNO,S [M-HCI+H]*: 354.0964, found 354.0957.

N-(5-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1i)

NHTs¢! General procedure was followed to obtain 1i as a brown solid (0.18 g, 96% yield). M.p.: 165-166

. °C. Rr=0.71 (Hexane/EtOAc 7:3).

H NMR (400 MHz, CDCls) & (ppm) 7.63 (d, J = 8.3 Hz, 2H), 7.37 — 7.31 (m, 3H), 7.28 (d, J = 7.9 Hz, 1H), 7.23
(dd, J = 9.9, 2.6 Hz, 1H), 7.18 — 7.12 (m, 2H), 7.03 (dd, J = 8.7, 6.1 Hz, 1H), 6.83 — 6.73 (m, 2H), 5.85 (s, 1H),
2.43 (s, 3H).
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13C NMR (101 MHz, CDCls) & (ppm) 162.9 (d, "Jor = 249.5 Hz, C), 144.6 (C), 137.9 (C), 136.4 (C), 136.1 (d, *Jc.
£ =10.9 Hz, C), 131.0 (d, *Je.r = 9.5 Hz, CH), 130.1 (2 x CH), 129.2 (d, “Je.r =3.4 Hz, C), 129.0 (2 x CH), 128.8
(CH), 127.7 (2 x CH), 127.4 (2 x CH), 112.8 (d, %Jc.r = 21.4 Hz, CH), 111.8 (d, Jc.r = 25.6 Hz, CH), 60.4 (CH),
21.7 (CHs).

F NMR (376 MHz, CDCl5) d (ppm) -110.05.
HRMS (ESI-TOF): m/z calculated for C2oH17FNO2S [M-HCI+H]* 354.0964, found 354.0966.
N-(2-(chloro(phenyl)methyl)-4-(trifluoromethyl)phenyl)-4-methylbenzenesulfonamide (10)

NHTsCI General procedure was followed to obtain 10 as an orange solid (0.131 g, 76%). M.p.: 155-157 °C.
Ph Rf=0.35 (Hexane/EtOAc 8:2).

CF, 'H NMR (400 MHz, CDCls) 5 (ppm) 7.62 — 7.56 (m, 3H), 7.56 — 7.51 (m, 1H), 7.44 — 7.36 (m, 4H),
7.29 — 7.25 (m, 2H), 7.22 — 7.16 (m, 2H), 6.87 (s, 1H), 5.94 (s, 1H), 2.43 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.8 (C), 137.8 (C), 137.2 (C), 136.2 (C), 132.8 (C), 130.1 (2 x CH), 129.3
(2 x CH), 129.2 (CH), 127.7 (2 x CH), 127.5 (q, 2Jo.r = 33.0 Hz, C), 127.4 (2 x CH), 126.8 (q, *Jo.r = 3.7 Hz, CH),
126.6 (q, *Jo.r = 3.8 Hz, CH), 123.4 (q, "Jor = 272.4 Hz, C), 123.5 (CH), 60.4 (CH), 21.7 (CHs).

F NMR (376 MHz, CDCl5) d (ppm) -62.39
HRMS (ESI-TOF): m/z calculated for C21H17F3NO2S [M-HCI+H]*: 404.0932, found 404.0925.
N-(2-(chloro(phenyl)methyl)-5-(trifluoromethyl)phenyl)-4-methylbenzenesulfonamide (1n)

NHTSCI General procedure was followed to obtain 1n as a yellow solid (0.30 g, 86% yield). M.p.: 153-
ph 154 °C. Rr= 0.32 (Hexane/EtOAc 8:2).

F,C
? H NMR (400 MHz, CDCls) 5 (ppm) 7.61 (d, J = 8.3 Hz, 2H), 7.58 (s, 1H), 7.41 — 7.24 (m, 8H),
7.22 —7.16 (m, 2H), 6.02 (s, 1H), 2.43 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.8 (C), 138.2 (C), 137.6 (C), 136.1 (C), 134.8 (C), 131.8 (q, 2Jcr = 33.2
Hz, C), 130.1 (3 x CH), 129.1 (2 x CH), 129.0 (CH), 127.8 (2 x CH), 127.5 (2 x CH), 125.5 (q, "Je.r = 271.0 Hz,
C), 123.1 (q, %Jor = 3.7 Hz, CH), 122.3 (q, *Je.r = 3.7 Hz, CH), 59.6 (CH), 21.7 (CHs).

19F NMR (376 MHz, CDCls) & (ppm) -63.0.

HRMS (ESI-TOF): m/z calculated for C21H17F3NO2S [M-HCI+H]*: 404.0932, found 404.0929.
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N-(2-(1-chloro-2-methylpropyl)phenyl)-4-methylbenzenesulfonamide (1q)

NHTsCI
General procedure was followed to obtain 1q as a yellow solid (0.16 g, 97% yield). M.p.: 135-136

°C. Rr= 0.44 (Hexane/EtOAc 8:2).

H NMR (400 MHz, CDCls) 5 (ppm) 7.68 (d, J = 8.3 Hz, 2H), 7.30 (dd, J = 7.7, 2.0 Hz, 2H), 7.25 (d, J = 8.3 Hz,
2H),7.22 (td, J=7.7,2.0 Hz, 1H), 7.17 (td, J = 7.7, 2.0 Hz, 1H), 6.80 (bs, 1H), 4.58 (d, J = 9.4 Hz, 1H), 2.39 (s,
3H), 2.39 -2.20 (m, 1H), 1.12 (d, J = 6.6 Hz, 3H), 0.58 (d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) 5 (ppm) 144.2 (C), 136.8 (C), 134.5 (C), 134.2 (C), 129.9 (2 x CH), 129.1 (CH),
128.9 (CH), 127.4 (2 x CH), 126.5 (CH), 125.3 (CH), 67.0 (CH), 34.6 (CH), 21.7 (CHs), 20.6 (CHs), 20.3 (CHs).

HRMS (ESI-TOF): m/z calculated for C17H20NO>S [M-HCI+H]*: 302.1215, found 302.1209.
N-(2-(1-chloro-2-methylpropyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1r)

NHTsCI General procedure was followed to obtain 1r as a yellow solid (0.11 g, 99% vyield). M.p.: 142-

144 °C. Rf= 0.33 (Hexane/EtOAc 8:2).

MeO
'H NMR (400 MHz, CDCl3) 5 (ppm) 7.63 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 6.99 (d,

J =8.9 Hz, 1H), 6.93 (d, J = 3.0 Hz, 1H), 6.70 (dd, J = 8.9, 3.0 Hz, 1H), 6.54 (bs, 1H), 4.75 (d, J = 8.7 Hz, 1H),
3.77 (s, 3H), 2.40 (s, 3H), 2.16 (dhept, J = 8.7, 6.6 Hz, 1H), 1.08 (d, J = 6.6 Hz, 3H), 0.66 (d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 158.7 (C), 144.0 (C), 139.3 (C), 136.6 (C), 129.8 (2 x CH), 129.0 (CH),
127.5 (2 x CH), 126.0 (C), 113.9 (CH), 113.9 (CH), 65.4 (CH), 55.6 (CHs), 35.0 (CH), 21.6 (CHs), 20.2 (CHs),
20.0 (CHs).

HRMS (ESI-TOF): m/z calculated for C1gH22NOsS [M-HCI+H]*: 332.1320, found 332.1315.
N-(2-(1-chloropentyl)phenyl)-4-methylbenzenesulfonamide (1s)

NHTsCI General procedure was followed to obtain 1s as a yellow solid (0.42 g, 92% vyield). M.p.: 136-138
Bu  oC. Rf=0.47 (Hexane/EtOAc 8:2).

H NMR (400 MHz, CDCls) 5 (ppm) 7.63 (d, J = 8.3 Hz, 2H), 7.38 — 7.30 (m, 2H), 7.29 — 7.15 (m, 4H), 6.69 (bs,
1H), 4.72 (dd, J = 10.2, 5.5 Hz, 1H), 2.40 (s, 3H), 2.04 (ddt, J = 14.0, 10.2, 5.5 Hz, 1H), 1.82 (ddt, J = 14.0, 10.2,
5.5 Hz, 1H), 1.41 — 1.19 (m, 3H), 1.08 (ddt, J = 14.0, 10.2, 5.5 Hz, 1H), 0.88 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCls) 3 (ppm) 144.1 (C), 136.8 (C), 135.5 (C), 134.1 (C), 129.9 (2 x CH), 129.4 (CH),
127.5 (CH), 127.3 (2 x CH), 127.0 (CH), 126.1 (CH), 59.4 (CH), 37.1 (CHy), 29.5 (CH>), 22.3 (CHs), 21.7 (CHs),
14.1 (CHa).

HRMS (ESI-TOF): m/z calculated for C1gH22NO>S [M-HCI+H]*: 316.1371, found 316.1365.
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N-(2-(1-chlorobut-3-en-1-yl)phenyl)-4-methylbenzenesulfonamide (1t)

NHTsCI
) General procedure was followed to obtain 1t as a yellow solid (0.28 g, 90% yield). M.p.: 133-135

°C. Rr= 0.45 (Hexane/EtOAc 8:2).

H NMR (400 MHz, CDCls) & (ppm) 7.62 (d, J = 8.3 Hz, 2H), 7.44 — 7.34 (m, 1H), 7.29 — 7.12 (m, 5H), 6.81 (bs,
1H), 5.61 (ddt, J = 17.1, 10.4, 6.7 Hz, 1H), 5.11 — 4.99 (m, 2H), 4.90 (dd, J = 8.7, 5.9 Hz, 1H), 2.85 — 2.70 (m,
1H), 2.68 — 2.59 (m, 1H), 2.39 (s, 3H).

13C NMR (101 MHz, CDCl3) 5 (ppm) 144.2 (C), 136.5 (C), 135.9 (C), 133.7 (C), 133.6 (CH), 129.9 (2 x CH),
129.4 (CH), 127.7 (CH), 127.3 (2 x CH), 127.3 (CH), 126.5 (CH), 118.6 (CHy), 57.7 (CH), 41.8 (CH>), 21.6 (CHa).

HRMS (ESI-TOF): m/z calculated for C17H1gNO-S [M-HCI+H]*: 300.1058, found 300.1052.
N-(2-(chloro(phenyl)methyl)naphthalen-1-yl)-4-methylbenzenesulfonamide (1u)

NHTsCI General procedure was followed to obtain 1u as a brown solid (0.07 g, 85% vyield). M.p.: 147-
OO Ph 148 °C. Ry = 0.44 (Hexane/EtOAC 8:2).

H NMR (400 MHz, CDCl3) & (ppm) 7.74 (d, J = 6.3 Hz, 1H), 7.71 (d, J = 6.3 Hz, 1H), 7.50 (d, J = 8.3 Hz, 2H),
7.42 (t, J = 8.1 Hz, 2H), 7.38 — 7.28 (m, 7H), 7.13 (d, J = 8.3 Hz, 2H), 6.86 (bs, 1H), 6.43 (s, 1H), 2.37 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.3 (C), 142.8 (C), 141.6 (C), 136.5 (C), 133.8 (C), 130.8 (C), 130.4 (C),
129.8 (2 x CH), 129.2 (CH), 128.4 (2 x CH), 128.2 (CH), 127.6 (2 x CH), 127.4 (CH), 126.6 (2 x CH), 126.5 (2 x
CH), 126.3 (CH), 123.1 (CH), 70.9 (CH), 21.7 (CHs).

HRMS (ESI-TOF): m/z calculated for C24H20NO2S [M-HCI+H]*: 386.1215, found 386.1208.

4.2. Route 2
O OH OH Cl
©\)‘\R NaBH, ©\)\R TsCl, Pyridine R SOCl, ©\)\R
—_—
NH EtOH, r.t. DCM CHClj4
2 NH2 0°C >rit NHTs 40°C, o.n. NHTS
o.n. 1

1" 1

S83



4.2.1. Synthesis of amino benzyl alcohols (1”)
General procedure

R! R

@O dOH
EtOH

NH

NH; rt., o.n. 2

2-aminoketone (1.0 equiv.) is added to a Schlenk flask and dissolved in absolute EtOH (0.2 M), under Ar
atmosphere. Next, NaBH.: (2.0 equiv.) is added, and the resulting mixture is stirred overnight at room
temperature. After completion of the reaction, the solvent is removed under reduced pressure. The residue is
dissolved in EtOAc and H0, extracted with EtOAc (x3) and dried over anhydrous Na>SO.. Finally, the solvent

is removed under reduced pressure affording amino benzyl alcohols (17).

(2-aminophenyl)(phenyl)methanol (1a’’)°

NH, OH
’ General procedure was followed to obtain 1a’ as a pale yellow solid (0.84 g, 83% yield).
Ph

e

H NMR (300 MHz, CDCls) & (ppm) 7.46 — 7.27 (m, 5H), 7.13 (td, J = 7.6, 1.6 Hz, 1H), 7.04 (dd, J
=7.6,1.6 Hz, 1H), 6.75 (td, J = 7.5, 1.2 Hz, 1H), 6.68 (dd, J = 7.9, 1.2 Hz, 1H), 5.87 (s, 1H), 3.20 (bs, 3H).

(2-amino-5-chlorophenyl)(phenyl)methanol (1j”)°

NH, OH
i oh General procedure was followed to obtain 1j” as a pale yellow solid (1.00 g, >99% yield).
L "H NMR (300 MHz, CDCl3) & (ppm) 7.44 — 7.28 (m, 5H), 7.13 — 7.01 (m, 2H), 6.59 (d, J = 8.1 Hz,
1H), 5.79 (s, 1H), 3.93 (bs, 2H), 2.63 (bs, 1H).

(2-amino-5-chlorophenyl)(2-chlorophenyl)methanol (1k”)°

NH, OH General procedure was followed to obtain 1k” as a pale yellow solid (1.00 g, >99% vyield).

Y

H NMR (300 MHz, CDCl3) 5 (ppm) 7.53 — 7.44 (m, 1H), 7.44 — 7.35 (m, 1H), 7.36 — 7.28 (m, 2H),
c 7.07 (dd, J = 8.5, 2.5 Hz, 1H), 6.88 (d, J = 2.5 Hz, 1H), 6.64 (d, J = 8.5 Hz, 1H), 6.16 (s, 1H), 2.68
(bs, TH).

(2-amino-5-chlorophenyl)(2-fluorophenyl)methanol (11”)°

o
1 g General procedure was followed to obtain 11” as a pale brown solid (1.00 g, >99% yield).

5

H NMR (300 MHz, CDCls) 5 (ppm) 7.40 (td, J = 7.6, 2.0 Hz, 1H), 7.34 — 7.29 (m, 1H), 7.17 (t, J
= 7.6 Hz, 1H), 7.10 — 7.04 (m, 2H), 6.97 (d, J = 2.0 Hz, 1H), 6.58 (d, J = 8.4 Hz, 1H), 6.03 (s, 1H),
4.07 (bs, 2H), 3.00 (bs, 1H)

Cl
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(2-amino-5-nitrophenyl)(phenyl)methanol (10”)°

NH, OH
’ General procedure was followed to obtain 10” as a yellow solid (0.98 g, 97% yield).

H NMR (300 MHz, CDCl;) & (ppm) 8.07 — 7.96 (m, 2H), 7.43 — 7.31 (m, 5H), 6.60 (d, J = 8.0 Hz,
1H), 5.88 (s, 1H), 4.88 (bs, 2H), 2.64 (bs, 1H).

NO,

1-(2-aminophenyl)ethan-1-ol (1p”’)"!
NH, OH

General procedure was followed to obtain 1p”’ as a white solid (0.24 g, >99% yield).
Me

H NMR (300 MHz, CDCls) 5 (ppm) 7.15 — 7.03 (m, 2H), 6.80 — 6.57 (m, 2H), 4.93 (q, J = 6.6 Hz,
1H), 3.98 (bs, 2H), 1.59 (d, J = 6.6 Hz, 3H).

4.2.2. Synthesis of N-protected aminobenzyl alcohols (1’”)
General procedure

R? R’

TsCl
OH Pyridine OH
NH, DCM NHTs

0 °C>rt, o.n.

2-aminobenzyl alcohol (1”, 1.0 equiv.) in DCM (0.3 M) is added to a Schlenk previously dried and under argon.
Next, pyridine (1.1 equivalents) and tosyl chloride (1.05 equivalents) are added at 0 °C. The resulting mixture is
stirred overnight at room temperature until completion of the reaction (monitored by TLC). Next, the mixture is
treated with 1 M HCI. The aqueous layer is extracted with DCM (x3), and the combined organic layers are washed
with brine and dried over anhydrous Na»;SOs4. The residue was purified by flash chromatography using

hexane/EtOAc as eluent to afford the corresponding products (1°”).

N-(2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1a’”’)"
NHTsOH

General procedure was followed to obtain 1a’’ as a white solid (2.19 g, >99% yield).
Ph

H NMR (300 MHz, CDCls) 5 (ppm) 7.97 (bs, 1H), 7.48 (d, J = 8.4 Hz, 3H), 7.35 — 7.28 (m, 3H),
7.26 —7.11 (m, 5H), 7.08 — 6.96 (m, 1H), 6.92 (dd, J = 7.6, 1.5 Hz, 1H), 5.67 (d, J = 3.5 Hz, 1H), 2.59 (d, J = 3.6
Hz, 1H), 2.38 (s, 3H).

N-(5-chloro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1j°”)

NHTsOH
° General procedure was followed to obtain 1j” as a pale yellow solid (1.42 g, 83% yield). M.p.: 143-

145 °C. Rf= 0.26 (Hexane/EtOAc 8:2).
Cl
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H NMR (400 MHz, CDCls) 5 (ppm) 7.47 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.7 Hz, 1H), 7.36 — 7.29 (m, 3H), 7.22
—7.10 (m, 5H), 6.91 (d, J = 2.5 Hz, 1H), 5.58 (s, 1H), 2.76 (bs, 1H), 2.39 (s, 3H).

13C NMR (101 MHz, CDCls) & (ppm) 144.1 (C), 140.4 (C), 136.4 (C), 135.2 (C), 134.4 (C), 130.3 (C), 129.8 (2 x
CH), 129.0 (CH), 129.04 (CH), 120.01 (2 x CH), 128.4 (CH), 127.3 (2 x CH), 126.5 (2 x CH), 123.8 (CH), 74.3
(CH), 21.7 (CHa).

HRMS (ESI-TOF): m/z calculated for C2oH17CINO,S [M-H.O+H]*: 370.0669, found 370.0661.
N-(5-chloro-2-((2-chlorophenyl)(hydroxy)methyl)phenyl)-4-methylbenzenesulfonamide (1k’”)

General procedure was followed to obtain 1k’ as a pale yellow solid (1.19 g, 74% vyield). M.p.:
151-153 °C. Rr= 0.25 (Hexane/EtOAc 8:2).

NHTsOH

(0

Cl

H NMR (400 MHz, CDCls) & (ppm) 7.71 (bs, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.49 — 7.42 (m, 1H),
7.36 — 7.22 (m, 6H), 7.17 (dd, J = 8.6, 2.4 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H), 5.98 (d, J = 4.3 Hz,
1H), 3.13 (d, J = 4.3 Hz, 1H), 2.41 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.4 (C), 138.2 (C), 136.4 (C), 136.3 (C), 134.0 (C), 132.6 (C), 131.8 (C),
130.0 (2 x CH), 129.9 (CH), 129.7 (CH), 129.1 (CH), 128.7 (CH), 128.4 (CH), 127.6 (CH), 127.4 (2 x CH), 125.9
(CH), 70.0 (CH), 21.7 (CHa).

HRMS (ESI-TOF): m/z calculated for C20H16CI2NO2S [M-H20+H]": 404.0279, found 404.0268
N-(5-chloro-2-((2-fluorophenyl)(hydroxy)methyl)phenyl)-4-methylbenzenesulfonamide (11")"

General procedure was followed to obtain 11"’ as a pale yellow solid (1.26 g, 68% yield).
NHTsOH

O O H NMR (300 MHz, CDCls) 5 (ppm) 7.98 (bs, 1H), 7.62 (d, J = 8.4 Hz, 2H), 7.34 — 7.28 (m, 4H),
7.24 —7.10 (m, 3H), 6.94 (t, J = 7.5 Hz, 1H), (6.83 (s, 1H), 5.85 (s, 1H), 3.31 (bs, 1H), 2.37 (s,
3H).

N-(2-(hydroxy(phenyl)methyl)-5-nitrophenyl)-4-methylbenzenesulfonamide (10’”)"

e General procedure was followed to obtain 10’ as a yellow solid (1.22 g, 76% yield).
Ph

H NMR (300 MHz, CDCls) 5 (ppm) 8.95 (bs, 1H), 8.03 (dd, J = 9.0, 2.6 Hz, 1H), 7.88 (d, J = 2.6 Hz,
1H), 7.60 (d, J = 9.1 Hz, 1H), 7.38 (d, J = 8.3 Hz, 2H), 7.38 — 7.26 (m, 3H), 7.24 — 7.16 (m, 2H), 7.11
(d, J = 8.3 Hz, 2H), 5.86 (s, 1H), 3.63 (bs, 1H), 2.35 (s, 3H).
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N-(2-(1-hydroxyethyl)phenyl)-4-methylbenzenesulfonamide (1p’”’)"?

NHTsOH General procedure was followed to obtain 1p’”’ as a white solid (0.95 g, 89% yield).

Me
'H NMR (300 MHz, CDCls) 5 (ppm) 8.37 (bs, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 8.1 Hz,

1H), 7.24 — 7.16 (m, 3H), 7.13 — 6.98 (m, 2H), 4.84 (q, J = 6.6 Hz, 1H), 2.38 (s, 3H), 2.21 (bs, 1H), 1.38 (d, J =
6.6 Hz, 3H).

4.2.3. Synthesis of N-(ortho-chloromethyl)aryl amides (1)

General procedure

R2 R2
@ﬁ\OH socl, @f\m
—_—

=
R ONHTs CHCLs R TNHTs
40 °C, o.n.

To a solution of N-protected 2-aminobenzyl alcohol (1”’) in CHCIs; (0.1 M) is added thionyl chloride (1.2 equiv.)
under an Ar atmosphere and it is stirred overnight at 40°C overnight. After completion of the reaction, followed
by TLC the mixture is cooled down to room temperature, extracted with DCM (x3), washed with brine and dried
over anhydrous Na;SOs. Finally, the solvent is removed under reduced pressure to afford pure N-(ortho-

chloromethyl)aryl amides (1).

N-(2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1a)'®

TSl General procedure was followed to obtain 1a as a brown solid (1.01 g, 97% yield).

Ph
H NMR (300 MHz, CDCls) 5 (ppm) 7.62 (d, J = 8.3 Hz, 2H), 7.48 — 7.20 (m, 7H), 7.21 — 7.05 (m,

4H), 6.64 (bs, 1H), 5.90 (s, 1H), 2.43 (s, 3H).

N-(5-chloro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1j)'®

NHTSC General procedure was followed to obtain 1j as a brown solid (1.28 g, 86% vyield).

Ph
H NMR (300 MHz, CDCls) 5 (ppm) 7.61 (d, J = 8.3 Hz, 2H), 7.37 — 7.33 (m, 3H), 7.32 — 7.28 (m,

2H), 7.27 (s, 1H), 7.23 (dd, J = 8.6, 2.4 Hz, 1H), 7.13 (dd, J = 7.0, 2.4 Hz, 3H), 6.57 (bs, 1H), 5.82
(s, 1H), 2.44 (s, 3H).

Cl

N-(5-chloro-2-(chloro(2-chlorophenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1k)

NHTSCI General procedure was followed to obtain 1k as a brown solid (1.08 g, 87% yield). M.p.: 155-157
O O °C. Rf= 0.37 (Hexane/EtOAc 8:2).
cl
cl
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H NMR (400 MHz, CDCls) 5 (ppm) 7.69 — 7.59 (m, 3H), 7.55 — 7.42 (m, 3H), 7.39 — 7.21 (m, 4H), 7.08 (d, J =
2.4 Hz, 1H), 6.21 (d, J = 2.4 Hz, 1H), 5.99 (bs, 1H), 2.41 (s, 3H).

13C NMR (101 MHz, CDCls) 5 (ppm) 144.0 (C), 137.9 (C), 136.1 (C), 136.0 (C), 133.7 (C), 132.3 (C), 131.5 (C),
129.7 (2 x CH), 129.5 (CH), 129.4 (CH), 128.8 (CH), 128.4 (CH), 128.1 (CH), 127.3 (CH), 127.1 (2 x CH), 125.6
(CH), 69.7 (CH), 21.4 (CHa).

HRMS (ESI-TOF): m/z calculated for C20H16CIl2NO2S [M-HCI+H]*: 404.0279, found 404.0272.
N-(5-chloro-2-(chloro(2-fluorophenyl)methyl)phenyl)-4-methylbenzenesulfonamide (11)

General procedure was followed to obtain 11 as a brown solid (0.66 g, 89% vyield). M.p.: 154-155 °C. Rf= 0.39
Mg (Hexane/EtOAc 8:2).

O F H NMR (400 MHz, CDCls) & (ppm) 7.63 (d, J = 8.5 Hz, 2H), 7.40 (td, J = 7.7, 1.8 Hz, 1H), 7.35 —
“ 7.27 (m, 2H), 7.27 — 7.20 (m, 4H), 7.16 (td, J = 7.7, 1.2 Hz, 1H), 7.01 (ddd, J = 9.7, 8.3, 1.2 Hz,
1H), 6.67 (bs, 1H), 6.11 (s, 1H), 2.40 (s, 3H).

3C NMR (101 MHz, CDCls) & (ppm) 159.3 (d, "Jc.r = 249.4 Hz, C), 144.5 (C), 136.3 (C), 136.0 (C), 132.7 (C),
132.3 (C), 130.9 (d, %Jor = 8.4 Hz, CH), 130.1 (2 x CH), 129.7 (CH), 129.6 (d, “Jo.r = 2.5 Hz, CH), 129.0 (CH),
127.8 (CH), 127.2 (2 x CH), 125.6 (d, %Jc.r = 12.8 Hz, C), 124.9 (d, 3Jc.r = 3.6 Hz, CH), 116.0 (d, %Jcr = 21.3 Hz,
CH), 52.8 (d, %Jc.r = 4.3 Hz, CH), 21.7 (CHs).

19F NMR (376 MHz, CDCls) & (ppm) -116.3.
HRMS (ESI-TOF): m/z calculated for C2oH1sCIFNO,S [M-HCI+H]*: 388.0574, found 388.0567.

N-(2-(chloro(phenyl)methyl)-5-nitrophenyl)-4-methylbenzenesulfonamide (10)'®

Nt General procedure was followed to obtain 10 as a yellow solid (0.23 g, 87% vyield).

Ph
H NMR (300 MHz, CDCl3) & (ppm) 8.14 (dd, J = 9.0, 2.6 Hz, 1H), 8.07 (d, J = 2.6 Hz, 1H), 7.67 (d,
J = 9.0 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.47 — 7.36 (m, 3H), 7.33 — 7.22 (m, 4H), 7.21 (bs, 1H),
6.02 (s, 1H), 2.41 (s, 3H).

N-(2-(1-chloroethyl)phenyl)-4-methylbenzenesulfonamide (1p)'®
NHTsCI General procedure was followed to obtain 1p as a pale-brown solid (0.30 g, 92% vyield).

H NMR (300 MHz, CDCls) 5 (ppm) 7.64 (d, J = 8.2 Hz, 2H), 7.52 — 7.34 (m, 1H), 7.33 — 7.12 (m,
5H), 6.69 (bs, 1H), 5.06 (q, J = 6.8 Hz, 1H), 2.41 (s, 3H), 1.73 (d, J = 6.7 Hz, 3H).
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5. X-Ray Crystallographic Data
Structure Report for 3i

Crystallographic data are presented in Tables S9-16. A single crystal of 3i was coated in high- vacuum
grease and mounted on a glass fibre. X-ray measurements were made using a Bruker D8 VENTURE
Phtotonlll area-detector diffractometer with Cu-Kq radiation (a = 1.54 A). Absorption corrections were
applied, based on multiple and symmetry-equivalent measurements. The structure was solved by ShelXT
structure solution program using Intrinsic Phasing and refined with the XL refinement package using

Least Squares minimisation.

All non-hydrogen atoms were assigned anisotropic displacement parameters and refined without
positional constraints and all other hydrogen atoms were constrained to ideal geometries and refined with
fixed isotropic displacement parameters. Refinement proceeded smoothly to give the residuals shown in
Table S10.

3

°\Q;ff,
S

2

A colorless needle-like specimen of CysH29NO6S, approximate dimensions 0.020 mm x 0.020 mm x 0.250

mm, was used for the X-ray crystallographic analysis. The X-ray intensity data were measured (A = 1.54184 A).
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Table S9: Data collection details for 3i.

Axis dx/mm 26/° o/° @/° x/°  Width/° Frames Time/s Wavelength/A Voltage/kV Current/mA Temperature/K
Phi 39.937 108.54 12.46 0.00 24.00 2.00 180 20.00 1.54184 50 1.1 299
Phi 39.937 93.54 91.60 0.00 -44.50  2.00 180 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 120.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 -40.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 -48.14 -53.09 0.00 -61.50  2.00 55 20.00 1.54184 50 1.1 299
Omega 39.937 -33.14 -132.81 0.00 44.50 2.00 51 20.00 1.54184 50 1.1 299
Omega 39.937 -33.14 -132.81 180.00 44.50 2.00 51 20.00 1.54184 50 1.1 299
Omega 39.937 -33.14 -132.81 90.00 44.50 2.00 51 20.00 1.54184 50 1.1 299
Phi 39.937 108.54 108.81 0.00 -24.00  2.00 180 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 160.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 -48.14 -53.09 102.00 -61.50  2.00 55 20.00 1.54184 50 1.1 299
Omega 39.937 -33.14 -132.81 270.00 44.50 2.00 51 20.00 1.54184 50 1.1 299
Omega 39.937 78.54 76.60 90.00 -44.50 2.00 49 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 -120.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 40.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83  0.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 -160.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 -80.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Phi 39.937 78.54 76.60 0.00 -44.50  2.00 180 20.00 1.54184 50 1.1 299
Omega 39.937 108.54 -6.83 80.00 61.50 2.00 61 20.00 1.54184 50 1.1 299
Omega 39.937 93.54 91.60 90.00 -44.50 2.00 42 20.00 1.54184 50 1.1 299
Omega 39.937 -18.14 -124.02 0.00 44.50 2.00 54 20.00 1.54184 50 1.1 299
Omega 39.937 93.54 91.60 270.00 -44.50 2.00 42 20.00 1.54184 50 1.1 299
Phi 39.937 108.54 106.60 0.00 -44.50  2.00 180 20.00 1.54184 50 1.1 299

A total of 1950 frames were collected. The total exposure time was 10.83 hours. The frames were

integrated with the Bruker SAINT software package using a narrow-frame algorithm.

The integration of the data using a triclinic unit cell yielded a total of 38299 reflections to a maximum ©
angle of 72.46° (0.81 A resolution). The final cell constants of a = 8.5340(3) A, b = 12.5869(5) A,
c =13.8198(5) A, a =66.3222(18)°, B =89.4195(19)°, y = 71.4322(18)°, volume = 1276.84(8) A3, are
based upon the refinement of the XYZ-centroids of 8147 reflections above 20 o(l) with 7.049° < 28 <
144.2°. Data were corrected for absorption effects using the Multi-Scan method (SADABS). The ratio of

minimum to maximum apparent transmission was 0.783.
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Table S10 Crystal data and structure refinement for 3i.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

o/°

pre

v/°

Volume/A3

Z

Pealeg/cm®

wmm'!

F(000)

Crystal size/mm®
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

3i

C27H26FNOsS

511.55

299.0

triclinic

P-1

8.532(6)

12.602(7)

13.827(7)

66.33(4)

89.21(3)

71.32(3)

1278.6(14)

2

1.329

1.550

536.0

0.25 % 0.02 % 0.02

CuKa (A =1.54184)

7.042 to 145.006
-10<h<10,-15<k<15,-17<1<17
37546

5024 [Rint = 0.0696, Rsigma = 0.0355]
5024/2/317

1.065

R1=0.0847, wR> =0.2431
R1=0.1097, wR2 = 0.2805
1.03/-1.07
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Table S11 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters
(A?x10%) for 3i. Ueq is defined as 1/3 of of the trace of the orthogonalised Uy tensor.

Atom X y /4 U(eq)
S1 8377.0(11) 6084.1(9) 2540.8(7) 59.8(4)
01 9630 (3) 4938 (3) 3187 (2) 69.0(7)
02 8461 (4) 6697 (3) 1430 (2) 74.5(8)
04 6607 (5) 3001 (3) 4910 (2) 78.6(9)
03 6990 (4) 4690 (3) 4870 (2) 74.3(8)
NI 6598 (4) 5800 (3) 2676 (2) 55.2(7)
06 7906 (4) 4161 (3) 1844 (2) 79.4(9)
05 8644 (5) 2591 (3) 3469 (3) 91.2(10)
C1 5102 (4) 6627 (3) 1992 (3) 55.3(8)
Co 3966 (5) 6025 (4) 2081 (3) 61.0(9)
C8 6533 (4) 4539 (3) 3215(3) 54.5(8)
C22 6770 (5) 4097 (3) 4428 (3) 58.7(9)
C7 4672 (5) 4688 (4) 2856 (3) 59.8(9)
Cl15 8257 (5) 7138 (4) 3096 (3) 63.3(9)
C2 4702 (5) 7869 (4) 1344 (3) 68.8(10)
C20 8493 (5) 6739 (4) 4186 (3) 66.1(10)
C25 7840 (5) 3627 (4) 2877 (3) 64.2(9)
C5 2371 (5) 6690 (5) 1525 (4) 82.1(13)
() 4503 (5) 3782 (4) 2434 (3) 68.2(10)
C19 8500 (6) 7563 (4) 4605 (4) 76.6(12)
C23 6759 (10) 2487 (5) 6066 (4) 116.9(16)
Cle6 8060 (6) 8353 (4) 2418 (4) 81.0(13)
3 3103 (6) 8473 (4) 822 (4) 83.6(13)
C4 1928 (6) 7946 (5) 879 (4) 94.1(15)
Cl4 4368 (7) 2669 (5) 3126 (5) 95.1(16)
C18 8261 (7) 8793 (4) 3952 (5) 87.9(14)
C10 4448 (7) 4036 (5) 1367 (4) 90.3(15)
C17 8052 (8) 9164 (4) 2855(5) 97.9(17)
C13 4212 (10) 1841 (o) 2735(7) 125(2)
C24 6730 (15) 1233 (8) 6446 (7) 166 (3)
C21 8267 (10) 9660 (5) 4443 (6) 126 (2)
Cll1 4294 (9) 3197(7) 988 (6) 116 (2)
Cl12 4143 (9) 2129 (7) 1669 (7) 117(2)
C26 9341 (10) 3532 (5) 1425 (5) 116.9(16)
C27 9132 (15) 2650 (8) 1245 (7) 166 (3)
F1 2673 (5) 9724 (3) 183 (3) 128.5(13)
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Table S12 Anisotropic Displacement Parameters (A2x10%) for 3i. The Anisotropic

displacement factor exponent takes the form: -2n%[h%a**U;;+2hka*b*Ujo+...].

Atom
S1
O1
02
04
03
N1
06
05
Cl
C6
C8

C22
C7
C15
C2
C20
C25
C5
()
C19
C23
Cle6
C3
C4
Cl4
C18
C10
C17
Cl13
C24
C21
Cl1
CI12
C26
C27
F1

Uu

Uz
64.6(6)
66.4(106)
89 (2)
64.9(16)
76.1(18)
55.6(16)
86 (2)
66.9(19)
64 (2)
78 (2)
55.8(19)

)
9)

Uss
64.0(6)
83.
66.
56.
6l.
55.
69.
92 (2)
50.9(18)
60 (2)
54.0(18)
57 (2)
55.8(19)

(
(
(
(
(
(

QO o U U1 o

)
)
)
)
)
)

N B OB O
e s e
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Uz

-25.3(4)
-31.
-27.
-27.
-35.
-19.
-41.
-36.
-26.
-35.
-25.
-24.
-31.
-21.
-18.
-24.
-31.

W W oW oWw-Joy WwWwOoO O Jd O Ul N
~ o~ o~~~ o~~~ e~~~ —~
R = T = T = S e e e e e N e e e
© 0 0 W ~J Ul W oy ~J oy W W o
A SRS ERGERG RIS S NSNS

U
12.0(4)
4.9(13)
24.2(14)
20.3(16)
16.0(15)
7.8(12)
31.6(15)
15.4(18)

=

-27.2(4)

I

N

)
O J U W W P J o d
—~ o~~~ e~~~ o~~~ o~~~
[ T = T = S e e e N = = =
© 0 W 1 VW T 0o <1 1 Ww=JJo N

R 0w b 0w NDWww NN WD NN
O = — — — — — — — — — — — — — — — — —



Table S13 Bond Lengths for 3i.

Atom | Atom Length/A Atom Atom Length/A

S1 01 1.425(3) Cl15 C20 1.378(6)
S1 02 1.429(3) C15 Cle6 1.392(6)
S1 N1 1.659(3) C2 C3 1.373(6)
S1 Cl15 1.759(4) C20 C19 1.379(6)
04 C22 1.324(4) C5 C4 1.391(7)
04 C23 1.453(6) C9 Cl4 1.386(6)
03 C22 1.194(4) C9 C10 1.377(6)
N1 Cl 1.414(5) C19 C18 1.392(7)
N1 C8 1.480(4) C23 C24 1.461(10)
06 C25 1.321(5) Clé6 C17 1.379(7)
06 C26 1.480(7) C3 C4 1.354(7)
05 C25 1.195(9) C3 F1 1.386(6)
C1 C6 1.387(5) Cl4 C13 1.393(8)
Cl C2 1.382(5) CI18 C17 1.392(8)
Co6 C7 1.506(06) Cl18 C21 1.501(7)
Cé6 C5 1.388(0) C10 Cll1 1.394(7)
C8 C22 1.534(5) C13 Cl12 1.367(9)
C8 C7 1.600(5) Cl1 Cl12 1.343(9)
C8 C25 1.542(5) C26 C27 1.296(9)
C7 C9 1.519(5)

Table S14 Bond Angles for 3i.

Atom | Atom | Atom Angle/® Atom | Atom | Atom Angle/®
01 S1 02 120.52(19) C20 | CI15 S1 120.2(3)
0O1 S1 N1 105.01(16) C20 | CI5 | Cl6 120.8(4)
0] S1 C15 108.58(18) Cl6 | CI5 S1 118.8(3)
02 S1 NI 108.33(17) C3 C2 Cl1 115.9(4)
02 S1 C15 106.98(19) Cls | C20 | C19 119.3(4)
N1 S1 C15 106.68(17) 06 C25 C8 109.7(3)
C22 | O4 C23 116.3(4) 05 C25 06 126.0(4)
C1 N1 S1 122.4(2) 05 C25 C8 124.3(4)
C1 NI C8 111.2(3) Cé C5 C4 120.1(5)
C8 NI S1 122.8(2) Cl4 C9 C7 120.1(4)
C25 06 C26 116.9(4) C10 C9 C7 122.1(4)
Co C1 NI 109.9(3) C10 C9 Cl4 117.8(4)
C2 C1 NI 128.3(3) C20 | C19 | C18 121.5(4)
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Table S14 Bond Angles for 3i.

Atom
C2
C1
C1
C5
N1
N1
N1

C22
C22
C25
04
03

03
Cé6
Cé6
Cc9

Atom
Cl1
Cé6
Cé6
Cé6
C8
C8
C8
C8
C8
C8

C22

C22

Cc22
Cc7
C7
C7

Cé
Cc7
Cs
Cc7
C22
C7
C25
C7
C25
C7
C8
04
C8
C8
9
C8

Atom

Angle/°
121.7
111.
119.
128.
110.
104.
111.
108.
110.
111.
110.
124.
124.
102.
114.
116.

N O O b O o0 o0 I 0N O W o

Table S15 Torsion Angles for 3i.

A
S1
S1
S1
S1
S1
S1
S1
01
01
01
01
02
02
02
02
NI
NI

B
NI
N1
NI
NI
N1
C15
C15
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

C
Cl
Cl
C8
C8
C8

C20
Cl16
N1
N1
C15
C15
N1
N1
CI15
CI15
CI15
CI15

D
Cé
C2

C22
C7
C25
CI9
C17
C1
C8
C20
Cl6
Cl
C8
C20
Cl16
C20
Cl16

Angle/®
162.9(3)
-19.7(5)
80.1(3)
-164.0(2)
-43.5(4)
175.9(3)
-176.7(4)
-166.3(3)

-9.6(3)
-35.6(4
139.2 (4
-36.3(3
120.4 (3
-167.2(3)

7.6(4)
77.1(3)
-108.1(4)

)
)
)
)

Atom
04
C17
C2
C4
C4
C3
Cc9
C19
C17
C17
Cc9
Clé6
C12
Cl12
Cl1
Cc27

C22
C22
C22
C22
C7
C7
C7
C7
Cc7
Cc7
Cc7
CI15
CI15
CI15
CI15
C2
C2
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Atom
C23
Cl6

3
C3
3
Cc4
Cl4
C18
C18
C18
C10
C17
C13
Cll1
C12
C26

C8
C8
C8
C8
Cé
C8
C8
C8
C8
c9
c9
S1
S1
C20
Cl16
Cl
Cl

Atom
C24
C15

F1
C2
F1
C5
C13
C21
C19
C21
Cl11
C18
Cl4
C10
C13
06

c7
Cc7
C25
C25
Cs
C22
C22
C25
C25
Cl4
C10
N1
N1
C19
C17
Co
Co

C6
c9
06
05
C4
04
03
06
05
C13
Cl1
Cl
C8
C18
C18
C7
Cs

Angle/°
107.
118.8
116.6
125.4
118.0
117.5
119.9
119.7
117.8

5
6
7
7
8
1
0

06}

~ o~~~ o~~~ e~~~ e~~~ o~~~

122.
121.
121.
120.
119.
120.
113.

co U1 oy o b O b Uy B D 1o

Angle/’
121.8(3)
-112.0(3)
-163.9(3)
17.0(5)
176.7 (4)
62.6(4)
-114.1(4)
75.7 (4)
-103.4(5)
180.0



Table S15 Torsion Angles for 3i.

A
NI
NI
NI
NI
NI
NI
NI
NI
N1
C1
Cl
Cl
C1
Cl
C1
C1
Cl
C6
C6
Cé
Cé
C8
C8
C8
C8

C22

B
Cl
Cl
Cl
C8
C8
C8
C8
C8
C8
N1
NI
NI
Cé
C6
Cé
C2
C2
Cl
C7
C7
(O3]
N1
N1
C7
C7
04

C
Co
Co
C2

C22
C22
C7
C7
C25
C25
C8
C8
C8
C7
Cc7
Cs
C3
C3
C2
C9
9
C4
Cl
Cl
9
9
C23

D
C7
Cs
C3
04
03
Cé
c9
06
05

C22
C7
C25
C8
9
C4
C4
Fl1
C3
Cl4
C10
C3
Cé
C2
Cl4
C10
C24

Angle/°
-0.8(4)
176.0(3)
-175.2(4)
176.0(3)
-0.6(5)
4.2(3)
130.4(3)
-40.4(4)
140.5(4)
-120.9(3)
-5.0(3)
115.5(3)
-2.3(4)
-129.3(3)
0.6(7)
-1.3(8)
178.9(4)
1.9(6)
-150.6(4)
28.3(6)
0.0(8)
3.8(4)
-178.8(4)
89.7(5)
-91.4(5)
-173.8(6)

C2
C20
C20
C20
C25
C25
C25
C25
C25

Cs

C5

C9

c9
CI9
C23
C23
Cl6
Cl4
Cl4
C10
C10
C21
C26
C26

Fl1
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C3
C15
C19
C19

06

C8

C8

C8

C8

Cé

Co
Cl4
C10
C18
04
04
C15
C9
C13
c9
Cl1
C18
06
06
C3

C4
Cl6
C18
C18
C26
C22
C22

Cc7

C7

Cc7

C7
CI3
Cl11
C17
C22
C22
C20
C10
Cl12
Cl4
C12
C17
C25
C25
C4

G5
Cl17
Cl17
C21
C27

04

03

Cé

c9

C8

9
Cl12
C12
Clé
o3

C8
C19
Cl1
Cl1
C13
C13
Cl16
05
C8
G5

Angle/°
0.4(9)
=2.0(7)
-1.5(8)
179.6(5)
82.2(7)
-59.9(4)
123.4(4)
-116.2(3)
10.0(4)
-178.6(4)
54.4(5)
-1.9(10)
2.0(10)
0.7(8)
-1.8(7)
-178.5(4)
1.2(6)

-1.1(8)
2. 7(12)

1(8)
-2.8(11
179.6(6
-14.3(7
166.6 (4
-179.8(5)

)
)
)
)



Table S16 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A%x10°) for 3i.
Atom X

H7 4071.14
H2 5469.65
H20 8644 .34
H5 1597.73
H19 8669.69
H23A 5840.98
H23B 7796.75
Hl16 7934.88
H4 865.46
H14 4380.59
H10 4516.86
H17 7902.55
H13 4155.34
H24A 5708.6
H24B 6800.9
H24C 7660.32
H21A 7182.75
H21B 8539.02
H21C 9082.19
H11 4294 .4
H12 3991.89
H26A 9517.9
H26B 10336
H27A 8797.87
H27B 10160.75
H27C 8283.36

y

4585.
8271.
5922.
6296.
7291.
2984.
2475.
8613.
8406.
2474,
4784.
9979.
1084.
1252.

14
87
13
41
18
48
69
31
17
56
09
93
39
96

878.06
742 .67

9960.
10342.54
9232.
3376.
1583.
4134.
3195.
2113.
2188.
2994,

22

37
33
81
11
88
54
77
22
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3478.44
1267.06
4634.23
1583.97
5340.08
6293.03
6355.26
1682.51
500.78
3850.52
886.77
2404.98
3205.02
6143.41
7208.45
6234.46
4637.66
3938.72
5066.88
267.1
1413.67
766.81
1932.78
1862.68
1090.02
647.75

U(eq)
72
83
79
99
92

140
140
97
113
114
108
117
150
250
250
250
189
189
189
139
141
140
140
250
250
250



Structure Report for 3s

Crystallographic data are presented in Tables S17-24. A single crystal of 3s was coated in high- vacuum
grease and mounted on a glass fibre. X-ray measurements were made using a Bruker D8 VENTURE

Phtotonlll area-detector diffractometer with Cu-Kq radiation (a = 1.54 A). Absorption corrections were

applied, based on multiple and symmetry-equivalent measurements. The structure was solved by ShelXT
structure solution program using Intrinsic Phasing and refined with the XL refinement package using

Least Squares minimisation.

All non-hydrogen atoms were assigned anisotropic displacement parameters and refined without
positional constraints and all other hydrogen atoms were constrained to ideal geometries and refined with
fixed isotropic displacement parameters. Refinement proceeded smoothly to give the residuals shown in
Table S18.
SAK
- g 5,
C// '

A colorless prism-like specimen of CasH31NOgS, approximate dimensions 0.030 mm x 0.060 mm x 0.300

mm, was used for the X-ray crystallographic analysis. The X-ray intensity data were measured (A = 1.54184 A).

References

1. Sheldrick, G.M. (2015). Acta Cryst A71, 3-8; APEX3 Version 2016.7 (Bruker AXS Inc.) Bruker
Instrument Service vV6.2.10

2. SAINT integration software, SAINT V8.38A (Bruker AXS Inc., 2017)

3. SADABS-2016/2 - Bruker AXS area detector scaling and absorption correction (Sheldrick, Bruker
AXS Inc.)

4. SHELXTL program system version 6.1; XPREP Version 2013/3 (Sheldrick, Bruker AXS
Inc.) XS Version 2013/1 (George M. Sheldrick, Acta Cryst. (2008). A64, 112-122)

5. International Tables for Crystallography, Kluwer, Dordrecht, 1992, vol. C.
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Table S17: Data collection details for 3s.
Axis dx/mm 20/° o/° o/° x/° Width/° Frames Time/s Wavelength/A Voltage/kV Current/mA Temperature/K

Phi 39.924 108.54 1246 0.00 24.00 2.00 180 10.00 1.54184 50 1.1 220

Phi 39924 93.54 91.60 0.00 -44.50 2.00 180 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 000 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 160.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 -18.14 -124.02 180.00 44.50 2.00 54 10.00 1.54184 50 1.1 220
Omega 39.924 -48.14 -53.09 -156.00 -61.50 2.00 55 10.00 1.54184 50 1.1 220
Omega 39.924 -33.14 -132.81 270.00 44.50 2.00 51 10.00 1.54184 50 1.1 220
Omega 39.924 -48.14 -53.09 51.00 -61.50 2.00 55 10.00 1.54184 50 1.1 220

Phi 39924 108.54 108.81 0.00 -24.00 2.00 180 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 -40.00 61.50 2.00 61 10.00 1.54184 50 1.1 220

Phi 39.924 7854 76.60 0.00 -44.50 2.00 180 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 80.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 -120.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 -33.14 -132.81 0.00 44.50 2.00 51 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 -80.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 93.54 91.60 180.00 -44.50 2.00 42 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 -160.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 40.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 -33.14 -132.81 90.00 44.50 2.00 51 10.00 1.54184 50 1.1 220
Omega 39.924 108.54 -6.83 120.00 61.50 2.00 61 10.00 1.54184 50 1.1 220
Omega 39.924 93.54 91.60 000 -4450 2.00 42 10.00 1.54184 50 1.1 220
Omega 39.924 78.54 76.60 90.00 -44.50 2.00 49 10.00 1.54184 50 1.1 220
Omega 39.924 -18.14 -124.02 90.00 44.50 2.00 54 10.00 1.54184 50 1.1 220

Phi 39924 108.54 106.60 0.00 -44.50 2.00 180 10.00 1.54184 50 1.1 220

A total of 1953 frames were collected. The total exposure time was 5.42 hours. The frames were integrated with
the Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a triclinic
unit cell yielded a total of 35331 reflections to a maximum 8 angle of 72.13° (0.81 A resolution), of which 8998
were independent (average redundancy 3.927, completeness = 97.9%, Rint=5.87%, Rsig=5.81%) and 8595
(95.52%) were greater than 20(F2). The final cell constants of a = 8.7444(9) A, b = 9.5656(10) A, ¢ =
14.7103(15) A, a = 93.632(4)°, B = 93.809(4)°, y = 90.034(4)°, volume = 1225.3(2) A3, are based upon the
refinement of the XYZ-centroids of 9867 reflections above 20 o(l) with 9.264° < 20 < 144.4°. Data were
corrected for absorption effects using the Multi-Scan method (SADABS). The ratio of minimum to maximum
apparent transmission was 0.621. The calculated minimum and maximum transmission coefficients (based on
crystal size) are 0.4524 and 0.7536.

The structure was solved and refined using the Bruker SHELXTL Software Package, with Z = 2 for the
formula unit, C2sH31NOsS. The final anisotropic full-matrix least-squares refinement on F2 with 613 variables

converged at R1 = 4.17%, for the observed data and wR2 = 11.39% for all data. The goodness-of-fit was 1.024.
S99



The largest peak in the final difference electron density synthesis was 0.416 e-/A3 and the largest hole was
-0.318 e-/A3 with an RMS deviation of 0.047 e-/A3. On the basis of the final model, the calculated density
was 1.284 g/cm3 and F(000), 504 e-.

Table S18 Crystal data and structure refinement for 3s.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

o/°

pr°

v/°

Volume/A®

V4

Pealeg/cm®

wmm'!

F(000)

Crystal size/mm’
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

3s
C25H31NO6S
473.57
220.0

triclinic

P1

8.7430(15)

9.576(4)

14.697(3)

93.60(2)

93.791(15)

90.125(10)

1225.3(6)

2

1.284

1.507

504.0

0.3 x0.06 x 0.03

CuKa (A =1.54184)

9.254 to 133.948
-10<h<10,-11<k<10,-17<1<17
31493

8290 [Rint = 0.0569, Rsigma = 0.0521]
8290/3/592

1.017

R1=0.0509, wR> = 0.1380
R1=0.0528, wR>=0.1412
0.74/-0.66

0.07(2)
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Table S19 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement

Parameters
(A2x103) for 3s. Ugq is defined as 1/3 of of the trace of the orthogonalised Uy tensor.

Atom x y z U(eq)
S1 5293.4(9) 2586.9(9) 1637.4(7) 29.8 (2
S2 3935.2(10) 7319.5(9) 8478.0(7) 31.6(3
02 5909 (4) 3544 (3) 2350 (2) 42 .2 (77
08 3276 (4) 8202 (3) 7807 (2) 41.9 (7
01 5682 (4) 2729 (3) 717 (2) 39.0 (7
04 1996 (4) 6193 (3) 2059 (2) 42 .5(8
o7 3619 (4) 7567 (4) 9416 (2) 42 .8 (8
05 3449 (4) 2823 (4) 3643 (2) 42.0(8
06 3500 (4) 5163 (3) 3573 (2) 42 .5(8
012 5581 (4) 9593 (4) 6561 (2) 16.6(8
010 7267 (4) 10841 (3) 8014 (2) 43.3(8
Ol1 5589 (5) 7252 (4) 0444 (2) 49.6(9
03 3793 (5) 5304 (4) 1186 (3) 51.4(9
N2 5794 (4) 7375 (4) 8367 (2) 28.9 (7
09 5496 (5) 10143 (4) 8922 (3) 51.6(9
N1 3417 (4) 2644 (3) 1711 (2) 26.9(7
C19 2901 (5) 5188 (4) 1760 (3) 31.6(9
Cl 2354 (4) 1944 (4) 1064 (3) 27.7(8
C31 8355 (5) 7139 (4) 8759 (3) 31.8(9
C26 6895 (5) 6759 (4) 8977 (3) 28.7(8
C8 2650 (5) 3799 (4) 2215 (3) 28.1(8
C32 8299 (5) 7999 (4) 7937 (3) 33.1(9
C6 882 (5) 2381 (4) 1244 (3) 29.1(8
Cl6 3261 (5) 3870 (5) 3225 (3) 33.1(9
C27 6665 (5) 5875 (4) 9665 (3) 32.9(9
C33 6549 (5) 8440 (4) 7859 (3) 28.9(8
C2 2631 (5) 944 (4) 380 (3) 30.9(8
C44 5840 (5) 8341 (5) 6870 (3) 34.1(9
C9 5789 (5) 866 (5) 1905 (3) 31.3(8
C3 1363 (5) 344 (5) -127(3) 38.5(10)
C7 891 (5) 3363 (4) 2083 (3) 31.2(9)
C41 6360 (5) 9902 (4) 8333 (3) 32.4(9)
C28 7951 (06) 5347 (5) 10121 (3) 40.8(10)
(OR) -364 (5) 1794 (5) 718 (3) 39.7(10)
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Table S19 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters

(A?x10%) for 3s. Ueq is defined as 1/3 of of the trace of the orthogonalised Uy tensor.

Atom
C22
C35
Cl4
C47
Cl12
C34
C20

C4
C39
C37
C10
C30
C13
C29
Cl1
C48
C36
C38
C23
C42
C17
C49
C15
C40
CI18
C45
C50
C46
C43
C21
C24
C25

7383 (9)
1806 (9)
5654 (9)
4901 (10)
10408 (17

)

y
2599 (6)

4666 (5)
496 (6)
7149 (5)
-1771(5)
5568 (5)
7584 (5)
774 (5
5142

~

5284 (7)

7088 (13)
-3192 (6)
1409 (6)

4977 (9)

9582 (9)

7914 (19)
11028 (13)
13206 (8)
8616 (8)

2700 (13)
3114 (19)

S102

4
2861

(4)
8808 (4)
2797 (4)
7114 (3)
2349 (4)
8155 (3)
1706( )

1(4
7234(
7636 (
1241 (
9240 (
3015 (
9916 (
1478 (
6326 (
8536 (
6990 (
3680 (
8361 (
4549 (
5557 (
2579 (
7349 (
4705 (
5624 (
4750 (
5365 (
7736 (
2243 (
4475 (

(

4
4
4
3
4
3
4
)
4
4
3
4
4
4
4
4
4
4
4
4
3
6
5
5
5
4
8
6
9
7
6
5371 (8

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

U(eq)

43

L7(11
42.
53.
41.
45.
34.
48.
45.
50.
49.
40.
42.
60.
46.
49.



Table S20 Anisotropic Displacement Parameters (A?x10%) for 3s. The Anisotropic

displacement factor exponent takes the form: -2n%[h%a**U;;+2hka*b*Ujo+...].
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Table S20 Anisotropic Displacement Parameters (A?x10%) for 3s. The Anisotropic
displacement factor exponent takes the form: -2n%[h%a**U;;+2hka*b*Ujo+...].

Atom
C37
C10
C30
C13
C29
Cl1
C48
C36
C38
C23
C42
C17
C49
C15
C40
C18
C45
C50
C46
C43
C21
C24
C25

Un

Un

103 (6)
217(11)
138(9)
33 (4)
36 (4)
130 (6)
217(11)

Table S21 Bond Lengths for 3s.

Atom
Sl
S1
Sl
S1
S2
S2
S2
S2
04
04
05
06
06

Atom
02
0)
N1
Cc9
08
07
N2

C34
C19
C20
Cl6
Cleé
C17

Length/A
424 (3

R e e e e T e e T = T = S =
o
s
O

Us;
66 (3)
39(2)
56 (3)
44 (3)
54 (3)
48 (3)
52 (3)
56 (3)
50 (3)
51 (3)
59 (3)
30(2)
68 (3)
75 (4)
81 (4)
53 (3)
32 (3)
81 (4)
64 (5)
140 (9)
122 (7)
68 (3)
81 (4)
Atom
C6
C6
Cc27
C33
C33
C2
Cc9
Cc9
C3
Cc7
C28
C5
C22

S104

Uz
2(2)
-3.9(18)

Atom
C7
C5

C28
C44
C41
3
Cl4
C10
Cc4
C22
C29
4
C23

P = T = T = T S S S e B e R

U
0(2)
1.3(19)
-1.1(19)

(6)
(7)
(6)
(6)
.396(6)
.381(7)
.377(6)
.386(7)
.542(6)
.384(7)
.379(7)
.525(7)




Table S21 Bond Lengths for 3s.

Atom
012
O12
010
010
Ol11

03
N2
N2
09
N1
N1
C19
Cl
Cl
C31
C31
C31
C26
C8
C8
C32
C32

Atom
C44
C45
C41
C42
C44
C19
C26
C33
C41

C1
C8
C8
Cé6
C2
C26
C32
C30
Cc27
Cl6
Cc7
C33
C47

Length/A
.323(6
.463
.325
.478
.195
.196
426
.480
.198
.420
479
.547
.391
.377
.390
.503
.384
.382
.540
.589
.587
.548

N e e T e e T e e T e e o T o S S S e S S S S S S SR =

)
(7)
(6)
(6)
(6)
(6)
(5)
(5)
(6)
(5)
(5)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(6)

Table S22 Bond Angles for 3s.

Atom
02
02
02
0]}
0]}
N1
08
08
07
07
07
N2

C19

Atom
S1
S1
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
04

Atom
0]}
N1
C9
N1
Cc9
C9
N2

C34
08
N2

C34

C34

C20

Angle/

119.9(2
105.20

Atom
C35
C35
Cl4
C47
Cl12
Cl12
C12
C34
C20
C39
C37
C37
C37
C10
C30
48
C23
C42
C17
C49
C45
C24

S105

Atom
C34
C36
C13
C48
C13
Cll1
C15
C39
C21
C38
C36
C38
C40
Cll1
C29
C49
C24
C43
C18
C50
C46
C25

Atom
C33
C33
C33
C33
C33

C2
C44
C44
C44

C9

c9
c9

C3

Atom
N2
N2
C44
C41
C41
Cl
012
011
011
Cl4
C10
C10
C4

Length/A
.380 (7

N e e = T = T T o T S S o S e S S S S Sy S
w
o0
-

1.527(11)
1.440(11)
1.470(9)
1.538(15)
1.459(14)
1.365(14)

Atom
C44
C41
C32
C32
C44

C3
C33
012
C33

S1

S1
Cl4

C2

Angle/*
107.
110.
113.
109.
112.
117.
111.
125.
122.
119.
119.
120.
120.

= o
—

O U1 O b O W Jd P Ww N
~ o~ o~ o~ o~ o~~~ o~ o~~~
DD WD DWW W W W



Table S22 Bond Angles for 3s.

Atom | Atom | Atom Angle/* Atom | Atom | Atom Angle/*
Cl6 06 C17 115.0(4) Co6 Cc7 C8 101.4(3)
C44 | Ol12 | C45 114.9(5) Co6 Cc7 C22 109.0(4)
C41 | Ol10 | C42 115.5(4) C22 Cc7 C8 117.0(4)
C26 | N2 S2 123.4(3) 010 | C41 | C33 111.8(3)
C26 | N2 C33 109.8(3) 09 c41 | Ol10 124.9(4)
C33 N2 S2 123.5(3) 09 Cc41 | C33 123.3(4)
Cl NI S1 123.5(3) C27 | C28 | C29 121.5(4)
Cl NI C8 110.1(3) C4 Cs Coé 119.1(4)
C8 N1 S1 122.7(3) C23 | C22 Cc7 115.0(5)
04 CI9 C8 112.4(3) C36 | C35 | C34 119.2(5)
03 C19 04 124.8(4) C9 Cl4 | C13 118.9(5)
03 C19 C8 122.8(4) C48 | C47 | C32 114.5(4)
C6 Cl NI 108.7(3) C13 | C12 | CI5 121.3(5)
C2 Cl NI 128.7(4) Cl1 | C12 | CI13 117.8(5)
C2 Cl C6 122.5(4) Cl1 | C12 | CI5 120.9(5)
C26 | C31 | C32 111.6(4) C35 | C34 S2 120.3(4)
C30 | C31 | C26 119.6(4) C35 | C34 | C39 120.4(5)
C30 | C31 | C32 128.6(4) C39 | C34 S2 119.2(4)
C31 | C26 | N2 108.8(4) C21 | C20 04 108.7(5)
C27 | C26 | N2 129.3(4) Cs C4 C3 121.0(4)
C27 | C26 | C31 121.9(4) C38 | C39 | C34 118.6(5)
NI C8 CI19 109.8(3) C36 | C37 | C38 116.5(5)
NI C8 Cl6 109.2(3) C36 | C37 | C40 122.3(6)
NI C8 Cc7 103.0(3) C38 | C37 | C40 121.2(6)
C19 C8 C7 109.6(3) C9 C10 | Ci11 119.3(5)
Cl6 C8 C19 112.3(3) C31 | C30 | C29 119.1(4)
Cl6 C8 C7 112.5(3) Cl12 | C13 | Cl4 121.1(5)
C31 | C32 | C33 101.6(3) C28 | C29 | C30 120.3(4)
C31 | C32 | C47 110.2(4) C12 | C11 | Cl10 122.3(5)
C47 | C32 | C33 117.8(4) C47 | C48 | C49 110.2 (o)
Cl1 Co6 Cc7 111.6(4) C35 | C36 | C37 122.9(5)
Cs Co6 Cl 119.2(4) C39 | C38 | C37 122.5 (6)
Cs C6 C7 128.8(4) C22 | C23 | C24 111.8(6)
05 Cle | 06 125.1(4) C43 | C42 | O10 107.8(5)
05 Cl6 C8 121.8(4) C18 | C17 06 112.4(5)
06 Cl6 C8 113.1(3) C48 | C49 | C50 112.7(10)
C26 | C27 | C28 117.5(4) C46 | C45 | O12 107.0(7)
N2 C33 | C32 103.1(3) C25 | C24 | C23 130.2(12)
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Table S23 Torsion Angles for 3s.

A
S1
S1
S1
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
02
02
02
02
08
08
08
08
01
01
01
01
04
04
04
o7
o7
o7
o7
03
03
o3
N2
N2

B
NI
NI
NI
NI
NI
9
9
N2
N2
N2
N2
N2
C34
S1
S1
S1
S1
S2
S2
S2
S2
S1
S1
S1
S1
CI19
CI9
CI9
S2
S2
S2
S2
CI9
CI9
CI9
S2
S2

C
C1
C1
C8
C8
C8
Cl4
C10
C26
C26
C33
C33
C33
C39
N1
N1
C9
C9
N2
N2
C34
C34
N1
N1
c9
C9
C8
C8
C8
N2
N2
C34
C34
C8
C8
C8
C34
C34

D
Co
C2
C19
Cl6
Cc7
C13
Cl1
C31
C27
C32
C44
C41
C38
Cl
C8
Cl4
C10
C26
C33
C35
C39
Cl
C8
Cl4
C10
N1
Cle
C7
C26
C33
C35
C39
N1
Cl16
C7
C35
C39

Angle/®
-170.7(3)
11.9(6)
63.6(4)
-60.0(4)
-179.8
-174.5
174.0(4)
-172.7(3)
9.8 (6)
-178.4(3)
-58.4(4)
64.4 (4)
-175.1(5)
173.5(3)
17.5(4)
39.1(5)
-135.8(4)
172.8(3)
15.3(4)
-141.7(4)
33.6(4)
42.5(4)
-113.5(3)
169.9(4)
-5.0(4)
167.0(4)
=71.3(5)
54.6(4)
41.9(4)

)

(3
(5)

4
4

S107

C26
C8
C8
C8

C32

C32

C32

C32

C32

C32

C32

C32
C6
C6
C6

Cl6

Cl6

Cl16

C27

C33

C33

C33
C2
C2
C2

C44

C44

C44
C9
C9
C9
C9
C7
C7
C7
C7

C41

C27
NI
N1
Cc7

C31

C31

C31

C33

C33

C33

C33

C47
C1
C7
C5
06
C8
C8

C28
N2
N2

C32
Cl
Cl
C3

012

C33

C33
S1
S1

Cl4

C10
C8
C8
C6

C22

010

C28
C1
Cl

C22

C26

C26

C30

C44

C44

C41

C41

C48
C2

C22
Cc4

Cl17
Cc7
C7

C29

C26

C26

C47
C6
C6
C4

C45

C41

C41
N1
NI

C13

Cl11

Cl6

Cl16
G5

C23

C42

C29
Co
C2

C23
N2

C27

C29

012

011

010
09

C49
C3

C23
C3

C18
Co

C22

C30

C31

C27

C48
Cc7
G5
Cs

C46

010
09
C1
C8

Cl12

C12
05
06
C4

C24

C43




Table S23 Torsion Angles for 3s.

A
N2
N2
N2
N2
N2
NI
NI
NI
NI
NI
NI
NI
NI
NI
C19
C19
C19
C19
C19
Cl1
Cl
Cl1
Cl1
Cl
Cl1
Cl1
C31
C31
C31
C31
C31
C31
C26
C26
C26
C26
C26
C26

B
C26
C33
C33
C33
C33
S1
S1
Cl
Cl
Cl
C8
C8
C8
C8
04
C8
C8
C8
C8
NI
NI
NI
Co
Cé
Co
C2
C26
C32
C32
C32
C32
C30
N2
N2
N2
C31
C31
C31

C
C27
C44
C44
C41
C41
C9
C9
Cé
Co
C2
Cl6
Cl6
C7
C7
C20
Cl6
Cl6
C7
C7
C8
C8
C8
C7
C7
Cs
C3
C27
C33
C33
C33
C47
C29
C33
C33
C33
C32
C32
C30

D
C28
012
011
010
09
Cl14
C10
C7
(O8]
C3
05
06
Co
C22
C21
05
06
Cé
C22
C19
Cle
C7
C8
C22
C4
C4
C28
N2
C44
C41
C48
C28
C32
C44
C41
C33
C47
C29

96.8(4)
-166.8(7)
-165.1(4)

16.8(5)

95.2(4)
-146.5(4)

-95.3(4)
141.2(3)

21.4(4)

16.0(4)
-108.0(4)

1.1(7)
1.7(7)
-1.5(6)
-21.4(4)
-137.7(4)

96.0(4)
-164.6(4)

-1.6(8)

21.4(4)

141.4(3)
-95.8(4)

15.4(4)

-110.2(4)
1.7(7)
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C41
C41
C5
(O3]
C22
C35
Cl4
C47
C47
C47
C47
C34
C34
C34
C34
C20
C20
C10
C30
C30
C30
C30
C13
Cl1
C36
C36
C36
C38
C42
C42
C17
C17
CI15
CI15
C40
C40
C45
C45

C33
C33
Co
Cé
C23
C34
c9
C32
C32
C32
C48
S2
S2
C35
C39
04
04
c9
C31
C31
C31
C31
C12
Cl2
C35
C35
C37
C37
010
010
06
06
C12
Cl2
C37
C37
012
012

C44
C44
C7
Cc7
C24
C39
C10
C33
C33
C33
C49
N2
N2
C36
C38
C19
C19
Cl14
C26
C26
C32
C32
Cl11
C13
C34
C34
C38
C36
C41
C41
Cl16
Cl6
C13
Cl11
C36
C38
C44
C44

012
011
C8
C22
C25
C38
Cl11
N2
C44
C41
C50
C26
C33
C37
C37
03
C8
C13
N2
C27
C33
C47
C10
Cl4
S2
C39
C39
C35
09
C33
05
C8
Cl4
C10
C35
C39
011
C33

Angle/*
16.4(5)
-164.8(4)
-170.7(4)
65.3(6)
165.6(13)
0.1(8)
-0.9(7)
99.1(4)
-17.2(5)
-143.6(4)
-178.9(9)
-72.8(4)
129.7(3)
1.1(8)
-1.5(10)
-6.3(7)
175.6(4)
0.4(9)
-177.9(4)
-0.1(6)
-170.1(4)
64.3(6)
-0.3(9)
-0.2(10)
175.2(4)
0.1(7)
2.5(9)
-2.3(9
-6.5(7
173.8(
.



Table S24 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x10%) for 3s.
Atom X
H32 8939.72
H27 5672.79
H2 3635.55
H3 1509.97
H7 263.45
H28 7827.53
H5 -1366.33
H22A -701.71
H22B 967.35
H35 3161.74
H14 5405.87
H47A 9854.33
H47B 8167.26
H20A 3347.14
H20B 1867.99
H4 -949.44
H39 3470.19
H10 6309.02
H30 10618.29
H13 6274.19
H29 10269.88
H11 7191.35
H48A 10088.41
H48B 8403.42
H36 2272.29
H38 2561.79
H23A -1062.91
H23B 675.38
H42A 5950.29
H42B 7558.86
H17A 3818.78
H17B 3418.68
H49A 9185.48
H49B 10862.98

y
8847.93

5642.07
676.9
-358.9
4194.74
4724.01
2087.86
2086.57
1909.89
4954.09
1124.86
6657.24
6440.5
7805.37
7581.71
363.13
5752.07
188.8
6897.71
-1088.99
5344.23
-1982.1
8739.61
8501.58
2744.23
3528.42
4135.04
4158.13
12495.32
12464.58
6235.64
4635.42
6383.41
6595.12

S109

4
8080.12
9817.05
259.72
-587.89
1951.2
10580.77
822.57
2612.96
3072.36
9431.92
3250.42
7328.52
6883.26
1745.84
1063.19
-311.34
6786.45
632.07
9110.41
3620.67
10237.01
1022.8
6546.03
6090.95
8985.04
6366.5
3497.39
3880.3
8401.65
8971.97
4797.33
4876.71
5336.08
5801.41

U(eq)
40
39
37
46
37
49
48
52
52
51
64
50
50
58
58
54
60
49
50
72
56
59
64
64
61
70
72
72
70
70
67
67

134
134



Table S24 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x10%) for 3s.

Atom X
HI15A 7675.91
H15B 8262.2
H15C 6570.46
H40A 2612.73
H40B 1530.6
H40C 916.07
HI18A 5851.32
H18B 5941.63
H18C 6251.6
H45A 5510.85
H45B 3856.23
H50A 10931.45
H50B 11084.03
H50C 9492.72
H46A 4268.08
H46B 5920.94
H46C 4443.81
H43A 7162.62
H43B 8769.89
H43C 7567
H21A 1494 .33
H21B 1919.06
H21C 383.14
H24A -1608.3
H24B 122.75
H25A -1599.08
H25B 179.37
H25C -990.71

y
-3184.69

-3436.79
-3873.9
744.89
1343.76
1196.95
4028.4
5071.07
5627.91
9002.44
9200.73
7300.72
8682.78
8281.34
11089.72
11335.21
11620.52
13047.51
13002.9
14174.18
9511.54
8700.89
8331.62
2260.18
1937.5
3779.87
3550.29
2305.73

S110

4
32277.86
2234.17
2425.51
7486.1
6697.17
7676.91
4472 .49
5355.01
4391.2
5212.63
5590.87
4322 .88
4974.19
4443.12
4794 .67
5288.68
5839.19
7135.86
7697.47
7952.43
1971.75
2860.03
2259.61
4268.93
4490.79
5415.12
5627.02
5707.18

U(eq)

101
101
101
101
101
101
110
110
110
95
95
215
215
215
197
197
197
203
203
203
166
166
166
134
134
215
215
215
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Diethyl (R)-5-methoxy-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3b)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-6-methoxy-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3c)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-5-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3d)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-6-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3e)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-7-methyl-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3f)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-4-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3g)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-5-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3h)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-6-fluoro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3i)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-5-chloro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3j)

H NMR (400 MHz, CDCl;)
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Diethyl (S)-5-chloro-3-(2-chlorophenyl)-1-tosylindoline-2,2-dicarboxylate (3k)

H NMR (400 MHz, CDCl;)
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Diethyl (S)-5-chloro-3-(2-fluorophenyl)-1-tosylindoline-2,2-dicarboxylate (3I)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-3-phenyl-1-tosyl-5-(trifluoromethyl)indoline-2,2-dicarboxylate (3m)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-3-phenyl-1-tosyl-6-(trifluoromethyl)indoline-2,2-dicarboxylate (3n)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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Diethyl (R)-5-nitro-3-phenyl-1-tosylindoline-2,2-dicarboxylate (30)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-3-methyl-1-tosylindoline-2,2-dicarboxylate (3p)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-3-isopropyl-1-tosylindoline-2,2-dicarboxylate (3q)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-3-isopropyl-6-methoxy-1-tosylindoline-2,2-dicarboxylate (3r)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-3-butyl-1-tosylindoline-2,2-dicarboxylate (3s)
"H NMR (400 MHz, CDCls)
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Diethyl (R)-3-allyl-1-tosylindoline-2,2-dicarboxylate (3t)

H NMR (400 MHz, CDCl;)
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Diethyl (R)-3-phenyl-1-tosyl-1,3-dihydro-2H-benzo[g]indole-2,2-dicarboxylate (3u)
"H NMR (400 MHz, CDCl3)
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Dimethyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3v)

H NMR (400 MHz, CDCl;)
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Diisopropyl (R)-3-phenyl-1-tosylindoline-2,2-dicarboxylate (3w)

H NMR (400 MHz, CDCl;)
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(R)-(3-phenyl-1-tosylindoline-2,2-diyl)dimethanol (4)

H NMR (400 MHz, CDCl;)
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Ethyl (3R)-2-(hydroxymethyl)-3-phenyl-1-tosylindoline-2-carboxylate (5)

H NMR (400 MHz, CDCl;)

580
480 W
680

€2
062
167
€62
61
[
9v'€ 1
Ly
8v°€ 1

6v°€ 1

0s°€

15°¢ |
st |

bse

194

69°€
e
2e
e W
£2e

vee|
sce~¥
sre””
66'€~

w0y
€0y
90
sy
yAnd V
65y~
19'% 7

0z's
mm.w/
869
669
002 1
002
002
202
e
€1°
STL
sr
s1s
91,
YAWAS
e
8T°L
ST —_
sref—
mNNkw e
ozs
e
8L
62

[43 NH*
bEL —_—

86°L \

008

CH,OH
CO,Et

Fo0e

Hre

Fort
Bt
Pt

Feot

00T

Feiz
Feov
ATE
e

Froz

13C NMR (101 MHz, CDCl,)

6P ET —

YT —

wes —

0LT9—
Lb'89 —

6L —

6LCIT —

6€€2T
€921
89221
00821
sz'8e1
85821 —~
bO'0ET
61°0ET N
b90ET
2oL —
voger
LTTHT —
25ppT —

SE0LT —

CH,OH
CO,Et

S141



(3R)-2-(ethoxycarbonyl)-3-phenylindoline-2-carboxylic acid (6)

H NMR (400 MHz, CDCl;)
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(2-bromo-4-methoxyphenyl)(phenyl)methanol (1¢’)

H NMR (400 MHz, CDCl;)
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(2-bromo-5-methylphenyl)(phenyl)methanol (1d’)

H NMR (400 MHz, CDCl;)
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(2-bromo-5-(trifluoromethyl)phenyl)(phenyl)methanol (1m’)

H RMN (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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(2-bromo-4-(trifluoromethyl)phenyl)(phenyl)methanol (1n’)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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1-(2-bromo-4-methoxyphenyl)-2-methylpropan-1-ol (1q’)
"H NMR (400 MHz, CDCl3)
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(1-bromonaphthalen-2-yl)(phenyl)methanol (1u’)

H NMR (400 MHz, CDCl;)
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(2-amino-4-methoxyphenyl)(phenyl)methanol (1c”)

H NMR (400 MHz, CDCl;)
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(2-amino-5-methylphenyl)(phenyl)methanol (1d”)

H NMR (400 MHz, CDCl;)
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(2-amino-3-methylphenyl)(phenyl)methanol (1f”)

H NMR (400 MHz, CDCl;)
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(2-amino-6-fluorophenyl)(phenyl)methanol (1g”)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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(2-amino-5-fluorophenyl)(phenyl)methanol (1h”)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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(2-amino-4-fluorophenyl)(phenyl)methanol (1i”)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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(2-amino-4-(trifluoromethyl)phenyl)(phenyl)methanol (1n”)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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1-(2-amino-4-methoxyphenyl)-2-methylpropan-1-ol (1r”)
"H NMR (400 MHz, CDCl3)
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(1-aminonaphthalen-2-yl)(phenyl)methanol (1u”)

H NMR (400 MHz, CDCl;)
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N-(3-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide
(1 g!!!)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(4-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide(1h’”’)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(5-fluoro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1i’’’)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(2-(hydroxy(phenyl)methyl)-4-(trifluoromethyl)phenyl)-4-

methylbenzenesulfonamide (1m’”’)

H RMN (400 MHz, CDCl;)
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N-(2-(1-hydroxy-2-methylpropyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide
(1 r!”)

H NMR (400 MHz, CDCl;)

VOISV N N ——— V \
NHTsOH
MeO
§ I
|
I
‘\
JJQ i “
1 I
2 I & f 4 & 2 £ 7 g g
T T T T T T T T T T T T T T T T T T T T T
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 -1

13C NMR (101 MHz, CDCl,)

S172



PH6T ~_
2961~
so1z"

b9'EE — -

6b°SS —

19'18 —

85'90T —
85°60T —

69°€21T —
PELTT N
et AN
€201 —

OT'LET
LTLET >

88EPT —

€L°65T —

NHTsOH

MeO

T
100

110

90

f1 (ppm)

N-(2-(1-hydroxypentyl)phenyl)-4-methylbenzenesulfonamide (1s’”’)

H NMR (400 MHz, CDCl;)
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N-(2-(hydroxy(phenyl)methyl)naphthalen-1-yl)-4-methylbenzenesulfonamide
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H NMR (400 MHz, CDCl;)
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N-(2-(chloro(phenyl)methyl)-4-methoxyphenyl)-4-methylbenzenesulfonamide (1b)

H NMR (400 MHz, CDCl;)
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N-(2-(chloro(phenyl)methyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1c)

H NMR (400 MHz, CDCl;)
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N-(2-(chloro(phenyl)methyl)-4-methylphenyl)-4-methylbenzenesulfonamide (1d)

H NMR (400 MHz, CDCl;)
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N-(2-(chloro(phenyl)methyl)-5-methylphenyl)-4-methylbenzenesulfonamide (1e)

H NMR (400 MHz, CDCl;)
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N-(3-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1g)

H NMR (400 MHz, CDCl;)
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N-(4-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1h)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(5-fluoro-2-(chloro(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1i)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(2-(chloro(phenyl)methyl)-4-(trifluoromethyl)phenyl)-4-
methylbenzenesulfonamide (1m)

H NMR (400 MHz, CDCl;)

G33RAARTITAARANRNIIARAAAD 3 2
NN I NN N RN A 7 & p
NN
|
‘{ /
I
| ]
J/’/\‘ .
|
M
NHTsCI
Ph
¥3% 4 d 4
2o~ -~ o =] S
a3¢aN 3 2 -
. . . . . . . . . . . . . . : . . . . .
100 95 90 85 80 75 70 65 6.0 55 50 45 35 30 25 20 15 10 05 0.0
f1 (ppm)
g I
2 b
NHTsCI
Ph
CF3
I ‘
!
. ,i” JHL
; : : : : : : : : : : : : : :
90 180 170 160 150 140 130 120 110 100 90 70 60 50 20 10

S186



19F NMR (376 MHz, CDCl3)
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N-(2-(chloro(phenyl)methyl)-5-(trifluoromethyl)phenyl)-4-

methylbenzenesulfonamide (1n)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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N-(2-(1-chloro-2-methylpropyl)phenyl)-4-methylbenzenesulfonamide (1q)

H NMR (400 MHz, CDCl;)
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N-(2-(1-chloro-2-methylpropyl)-5-methoxyphenyl)-4-methylbenzenesulfonamide (1r)

H NMR (400 MHz, CDCl;)
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N-(2-(1-chloropentyl)phenyl)-4-methylbenzenesulfonamide (1s)

H NMR (400 MHz, CDCl;)
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N-(2-(1-chlorobut-3-en-1-yl)phenyl)-4-methylbenzenesulfonamide (1t)

H NMR (400 MHz, CDCl;)
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N-(2-(chloro(phenyl)methyl)naphthalen-1-yl)-4-methylbenzenesulfonamide (1u)

H NMR (400 MHz, CDCl;)
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N-(5-chloro-2-(hydroxy(phenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1j’’)

H NMR (400 MHz, CDCl;)
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N-(5-chloro-2-((2-chlorophenyl)(hydroxy)methyl)phenyl)-4-methylbenzenesulfonamide
(1 k!”)

H NMR (400 MHz, CDCl;)
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N-(5-chloro-2-(chloro(2-chlorophenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1k)

H NMR (400 MHz, CDCl;)
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N-(5-chloro-2-(chloro(2-fluorophenyl)methyl)phenyl)-4-methylbenzenesulfonamide (1)

H NMR (400 MHz, CDCl;)
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F NMR (376 MHz, CDCls)
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